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Our fabricating shops at Hartlepool are equipped to build the largest power station condensers, and in the same works we 
build feed heaters, air ejectors, de-aerators and cooling water strainers. 

Also at Hartlepool in the recently completed extension to our Turbine Shop we can build the largest steam turbines and 
alternators yet envisaged for public electricity supply. Add to this gas turbines, centrifugal and axial flow blowers, all of 
Brown Boveri design, and also water-tube boilers to Foster Wheeler design and it will be seen that we can supply all the 
main items for power production; from an industrial unit, designed to run on by-product fuels or waste heat, to the largest 


public supply station. 


Richardsons Westgarth («:m-:0) Ltd. 


A member of the RICHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of : 


THE NORTH EASTERN MARINE ENGINEERING CO, LTD. RICHARDSONS WESTGARTH (HARTI EPOOL) LTD 


PARSONS MARINE TURBINE CO, LTD. 





THE HUMBER GRAVING DOCK & ENGINEERING (¢ 0. LTD, 
GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD RICHARDPSONS WESTGARTH ATOMIC LTD 





ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD. 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD., HARTLEPOOL, Co. DURHAM 
and at: 58 Victoria Street, London, S.W.1. - 59 Mosley Street, Manchester, 2 - 75 Buchanan Street, Glasgow. 
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Section Bending Machines | 


The Besco Open Fronted Vertical Section Bending Rollers 
will bend all kinds of standard rolled steel sections with speed 
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Other sections in proportion 








and accuracy . . . complete rings, spirals, segments. Section Model 1A Model 1B Model IC 
Angles, ‘leg out,” up to... 2° x 9g x 3° 3° x x xe" fA 4x +" x #” cs 
‘6 . ” “6 ? only oa a. oo Y ado * * eaed ‘ Y adie 
Angles, leg in Angles, leg out g Design Nos. 846620 19 846618 


Joists ia Channels on edge LW) 








Flats on flat w=) Flats on edge 





Squares ae | Tees mL 
Tubes “ Rounds 9 


The arrangement of the rollers produces the best work without the 
usual enormous flat length at start and finish. Open roller ends free 
complete rings without distortion. 

Special ‘‘leg-in attachment” allows the important operation of 
bending angles with internal web to be performed with unusual 
accuracy and ease. 


we Re ee 


Perfect operator control over forward and reverse motions ; self- 
contained motor drive ; precise pressure adjustment ; special section maid —— 
guide rollers ; hardened nickel-chrome steel rollers . . . all important 
features for the best results in section bending on Besco machines. 





We illustrate Model |C 


Fuller details on request. 
Edwards House, 359-361 Euston Road, London, N.W.!. 
Telephones: EUSton 4681 (7 lines) 3771 (4 lines) Telegrams: Bescotools Norwest London 
Lansdowne House, 41, Water Street, Birmingham, 3. i 
a a Telephones: CENtral 7606/8 Telegrams: Bescotools Birmingham 3 


heavy metal presswork 


A modern, 450 ton 4-column upstroke universal hydraulic press, installed at our 
Landore Works, enables heavy metal presswork to be undertaken by Yorkshire 
Imperial. 

This work includes dished and flanged ends, trunking, hemispherical ends, special 
shapes and irregular and other bends in copper and copper-base alloys, aluminium, 
mild steel, aluminium-bronze etc. in large or small sizes up to 14” thick. 

Yorkshire Imperial have the specialised knowledge, know-how and capacity 
for heavy fabrication work and enquiries for Presswork in any form, for one off or 
in quantities, are welcomed. 
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YORKSHIRE 
by... {vores IMPERIAL 


YORKSHIRE IMPERIAL METALS LIMITED | 


HEAD OFFICE — P.O. BOX 166, LEEDS. TELEPHONE, LEEDS 7-2222 
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We have been CASTING for 
| nearly a century and a half! 





















Our Worcester Foundry began casting in 1814. Since 


that time our techniques have improved and our scope 


widened so that we can now produce castings from 






















a few ounces up to 4} tons in weight. Such is the 
skill of our moulders that even the most complicated 
: 
; castings are produced with a very low percentage of 
' ; 
scrap. Whether in grey iron or our specially 
' 
7 a 
| developed “* Hypad”’ high grade iron you can be sure 
| 
hie of really good castings from 
Ge 
: } 
; 
Ht | 
Ha HARDY & PADMORE LTD 
‘Mee Cent Gi meme ’ a WORCESTER 
| Telephone: Worcester 3215 Grams: ‘‘ Quality ’’ Worcester 
Makers of High Quality Castings since 1814 
| M-W.129 
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| FLAMEPROOF Equipped 
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| Cranes and Hoists _ by 
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“RCH ? FLAMEPROOF equipped 
Cranes and Hoists can be designed 
for operation in any group of 
gases, or corrosive and _ heavily 
steam - laden atmospheres, or for 
handling — with precision — highly 
explosive and inflammable materials. 
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Reed Crane and Hoist 
E.O.T. Cranes up to 50 tons S.W.L. and 100 ft. span Com pany Li m ited 


Electric Hoists up to 10 tons S.W.L. 


Jib Cranes, Goliath Cranes, 
Winches, Telphers & Runways. Full Catalogue sent on Request 
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Lodge Causeway, Fishponds, 
Bristol. Telephone : 65-3237/8 Bristol 
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sf: THE FIRST BRITISH 


DRY TYPE 


flame - proof mining transformer 





This is the first wholly British, Buxton Certified, Dry - type Transformer. 
Unlike the more conventional units it can be taken right up to the coal 
face. Location close to load centre reduces voltage drop through connecting 
cables and ensures better starting and operation of coal cutting motors. 


Strong tank, free from projections likely to collect dust, can withstand normal 
falls of rock commonly experienced near coal face. 


High temperature dry type windings eliminate cooling fluids and possible 
hazards caused by fire or toxic gases. Maximum case temperature below 

that of conventional oil filled transformer. Further drop in temperature across 
cooling fins acts as safeguard against burn discomfort through accidental contact. 


Dry-type construction gives greater overload capacity than conventional 
transformers. 








BRUSH ELECTRICAL ENGINEERING CO. LTD. LOUGHBOROUGH, i (A Member of the Hawker Siddeley Group ), 


RUSH) DRY TYPE ie 


flame - proof mining transformer 
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An Exhibition in itself... 

































ONE of WARDS 


iH MACHINERY SHOWROOMS 
i AT SHEFFIELD 


Others at: SILVERTOWN (LONDON) . GLASGOW : BRITON FERRY 


VISITORS ARE ALWAYS WELCOME AND 
REMEMBER— WARDS MIGHT HAVE IT! 
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ALBION WORKS - SHEFFIELD 
"PHONE 2631! (22 lines). "GRAMS ‘FORWARD SHEFFIELD’ 
THOS. W. WARD LTD LONDON OFFICE: BRETTENHAM HOUSE 
LANCASTER PL. STRAND W.C.2, "PHONE TEM 1515 
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SUPERHEATERS 
FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs ? 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 

Sugden Superheaters are 
of particular value where 
oo auxiliary steam boilers are 
used. 








T. SUG LIMITED 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


Telsphone : TRAFFORD PARK 2520 
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The 


| SPECIALIST 


for 


FOUNDRY 


BLACKHEART MALLEABLE IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


for 




















Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


Manufacturers of ‘PULMAC’ Pulverising Mills 
for Fine Grinding 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD 


Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 
Grams: Wycliffe, Lutterworth 
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ARTESIAN WELLS 














FROM 
THREE 30° DIAMETER 
OVERFLOWING 
BOREHOLES 


For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job to a 
successful conclusion. 


Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 


Let us tackle your 
Well job now and give 
you a well done job. 


C. ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.! 


Telephone : WATerloo 7044 


Branches : 93/4 BROAD STREET, BIRMINGHAM 15 
BARDON CHAMBERS, KING ST., LEEDS | 


Telephone: Midland 1762 
Telephone: Leeds 23550 
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and everything between! 


A single thermometer to a complete installation. 

We produce a wide range of industrial indicating, 
recording and controlling instruments. Our service 
includes a contracts department for the engineering and 
installation of complete instrumentation schemes. 
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Mercury-in- 
steel dial] 
Brass-cased tank thermometer, 
and pipe distance-reading 
thermometer type i 








Disc chart pressure recorder 





10” multipoint pyrometer 
indicator 








Air-operated 
mercury-in-steel 
temperature 
transmitter 








Air-operated 
compound controller 








** Mersteel ”’ 
recording thermometer 


Dial Pressurestat 











Valve positioner 











Recording hair hygrometer 











INSTRUMENTATION BY— 


NEGRETTI 


NEGRETTI & ZAMBRA LIMITED 122 REGENT STREET, LONDONW1 Manufacturers of instruments for the indication, recording, controlling of:— 
temperature, pressure, liquid level, volume, specific gravity, humidity, ete. 
Also meteorological and aircraft instruments. 
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Comprehensive Engineering Services 


PROCESS PLANT PIPEWORK INSTALLATIONS MECHANICAL EQUIPMENT RADIOGRAPHIC SERVICES 
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BROTHERS LIMITED ENGINEERS - CHESTERFIELD 
p 4 Phone: 716! Grams: ‘PLOWRIGHT’ 


LONDON OFFICE 197, KNIGHTSBRIDGE $.W.? Tel.: Knightsbridge 2525 
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FAN ENGINEERING EQUIPMENT 























MORE AND MORE PLANT 
for fume and dust extraction, 
cooling, drying and other 
applications is being installed 
incorporating all types of 
‘Tornado’ fan engineering 
equipment. The success with 
which such plants are opera- 
: ting throughout a wide range 
of industry results from the 
combination of our own ex- 
tensive experience and the 
close collaboration of leading 
contracting and consulting 
engineers. 


When faced with any industrial problem 





| of movement or treatment of air or gases, 


specify ‘ Tornado’ equipment by 


KEITH BLACKMAN LTD 


a MILL MEAD ROAD. LONDON: NI7 














FUME REMOVAL 
Plant for extracting fumes from hot dip tinning processes. 
Photos by courtesy of The Steel Company of Wales Ltd. 
Branch Offices: Birmingham - Bristol - Glasgow « Leeds 
Leicester - Manchester - Newcastle-upon- Tyne. 
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DEMAG has supplied to a big British chemical 
works two six-axis horizontal opposed reciprocat- 
ing compressors, which are examples of DEMAG 
compressors ‘made to measure”. 
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FOR INDUSTRIAL EQUIPMENT 


DEMAG's manufacturing programme comprises both 
series- manufactured and specially designed compressors for 
every purpose and for all gases, deliveries and pressures. 


Rotary sliding-vane compressors 


Vertical and horizontal, V, W, angle and 
horizontal opposed reciprocating compressors 


Single and multiple casing turbo compressors 


Axial flow compressors 


PEMAG AKTIENGESELLSCHAFT DUISBURG GERMANY 


For U.K. represented by: William H. Capper & Co. Ltd., Mayfair House, 8/9, Hertford Street, London, W. | 
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Quality control : 
| for better protection is : 
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Distributors 
Our Technical Department will be 
THE POWER PETRO LEUM co. LTD. wks to ton on your lubrication 


Head Office: 76/86 STRAND LONDON W.C.2 (Branches and Depots throughout the country) requirements and problems 
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Pilkington Brothers 


LIMITED 


endorse the supremacy 























ENTILATION 


Time and again, industrialists 
large and small place repeat 
orders with Colt. And for three 
good reasons. Colt ventilation 
Systems depend in the main on 
internal convection currents— 
not external forces—and are 
therefore little affected by the 
vagaries of the wind. Colt offer 
an unparalleled range of ventila- 
tors. And most important, every 
Colt recommendation is based 
on a thorough analysis of the 
building, plant and process 


56 contracts: 
7 contracts: 


25 contracts: 
14 contracts: 
29 contracts: 
20 contracts: 
15 contracts: 


22 contracts: 


cither from a site survey or 20 contracts: 
drauri 13 contracts: 
arawings. Such thoroughness in- 32 contracts: 


fluences firms such as Pilkington 
Bros. Ltd. It will impress you, 
‘00. Ask your secretary to send 

“a free manual to Dept. §31/8A 





COLT §.R.C. 3080 VENTILATORS AT PILKINGTON BROS. LTD., ST. HELENS, LANCASHIRE 


COLT VENTILATION LIMITED * SURBITON * SURREY ° 


15 contracts: 


9 contracts: 
19 contracts: 


21 contracts: 
6 contracts: 
35 contracts: 


14 contracts: 
11 contracts: 


14 contracts: 
10 contracts: 


of 


Among the 12,000 major 
Industrial Organisations 
using Colt equipment are: 


de Havilland Aircraft Co. Ltd 
Richard Thomas & Baldwins 
Ltd. 


British Oxygen Co. Ltd. 
Ferranti Ltd. 

National Coal Board. 

Ruston & Hornsby Lid 
Dorman Long & Co. Ltd. 
Hoover Ltd. 

Lever Bros, Port Sunlight Ltd 
Joseph Lucas Ltd. 

Philips Electrical Industries 


The Plessey Co. Ltd. 

Smith Clayton Forge Lid 
Taylor Woodrow ( Building 
Exports) Ltd. 

Courtaulds Ltd. 

Gloster Aircraft Co. Ltd 
Imperial Chemical Industries 
Ltd. 


W & R Jacob (L’pool) Ltd 
The Steel Company of Wales 
Ltd. 


John Summers & Sons Ltd. 
Vandervell Products Ltd. 


TELEPHONE: ELMBRIDGE 0161 (10 LINES) 
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UNIVERSAL RELIEVING LATHES 


MODEL “R” 








LONDON 


ama 





BUILT IN TWO SIZES FOR CUTTER DIAMETERS 4 AND 9 INCHES 


The Finest Lathe in its Clads 
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A perfect seal in a matter of seconds 


For temporary pipelines ‘Unicone’ instantaneous 
joints are recommended. Comprising two parts 
only, they fasten with a “snap "’ ensuring a perfect 


seal in a matter of seconds. 


For permanent or semi - permanent 
*Unicone’ bolted type joints are usually employed 
and can be assembled far more quickly than any 


flexible joint giving positive anchorage. 


‘UNICONE 


Flexible Joints for Pipelines 


leakproot.afe, reliable 


THE UNICONE CO. LTD. 
RUTHERGLEN, GLASGOW, SCOTLAND 








HOLM E2) snurrers 


by the makers of Kinylon and Kinrod Grilles 


solve the problem 


of wide entrances and a sloping road. The 
bottom rails on these Kinnear Shutters 

are shaped to accommodate the rise of 

the road, to ensure good closure 

and complete weather 
protection. 
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The completed joint. 
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Please send for illustrated leaflet 7B 


ARTHUR L. GIBSON & CO. LTD,, TWICKENHAM, MIDDLESEX. 


Telephone: Popesgrove 2276. Birmingh i 
4 am: hb 
Glasgow : Halfway 2928, Manchester : Conteal ty Cardi 31428 

















TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
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BALING PRESS 


Powerful, for SCRAP METAL 
- Positive, 
















The BEFASH 3 
A small metal Baling Press specially designed for handling 
TIN CANS, DRUMS, STAMPING WASTE, SWARF, 





ment, make Taylor Multiple Disc , canna NON-FERROUS SCRAP, WIRE, etc. Write for Leaflet 10/3 


Clutches a popular choice for machine 


tool, plant, civiland heavy engineering. pi gon om beget. ; Note these outstanding features— 


Such characteristics are ensured by :— or Gear Co., Ltd., re 
Heat treatment and total enclosure of sitive and completely 
all operating parts; positive locking; (o7 "their two-speed re- 
single point adjustment and precision duction gear, to crenemit 
manufacture on modern plant. A {re,,fmormous | efers 
Taylor Clutch is a self-contained unit, srersency sluice gave on 
easily assembled, quickly fitted and Project. The features mentioned above qualify 


produced to perform many years of mands because they consticuce che very 
strenuous work. ingredients of strength and reliability—the 


ALL ELECTRIC OPERATION 

PUSH BUTTON CONTROL 

NO FOUNDATIONS 

CYLINDRICAL & RECTANGULAR BALES 


trustworthy clutch unit 





>t 3b 


Taylor Clutches to satisfy such exacting de- 


choles was a Taylor Multiple Dise Cluich, 





TAYLOR INDUSTRIAL CLUTCHES THE: PLANTERS ENGINEERING CO. LTD. 





TROWS UPPER WORKS : CASTLETON ‘ LANGS. 14, Craven Road, London, W.2. Tel: AMBassador 3295/6. Cables: Veloces, Padd, London 





' Associated with ENTWISLE & GASS LTD. 
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IMAR | Welding costs far less 


PRECISE Welding—SKILLED Welding—SCIENTIFIC 
WELDING, backed by a Century of Practical than Replacement 
Experience—these Advantages are inherent —and is famed for Strength and 
in the Barimar Service. Accuracy 


















WHEN a customer explains that the damaged part is subjected to 
tremendous strain, Barimar will give him a repair that will stand up 
to such strain—Gallantly. Also, when, as so often happens, the customer 
calls for a welding repair of “‘ guaranteed precision,” Barimar meets such 
requirements—Meticulously ! 


A substantial section of this large Draw Bench was wrenched off, as 
will be seen, from the main body ; a crack also developed on the 
other side. The owners stipulated for an exact angle of 50 degrees 
between the inside machined faces of the cheeks, and that they 
should be perfectly true with the other machined 
faces. These requirements were met 
by Barimar to the 
very letter. 










Excessive strain 
tore off part of this tremendously strong 
large draw bench. 


THANKS TO THE PROMPTNESS OF THIS REPAIR a serious hold-up was 
averted, and the skill and strength put into this particular job are typical, as 
always, of the Barimar Service. The pictures tell their own Story. 


Not only would a Replacement have cost a great deal more than the Barimar weld- 
ing repair, but the strength and accuracy of the job are implicit in the Barimar 
Money-Back Guarantee that went with it. This guarantee is the Hall-mark of 
exceptionally fine welding which is applauded by industrialists and engineers 
throughout the country, and all over the world. 


The Barimar 
Guaranteed 
Repair 
made the draw 
bench _ stronger 
than ever, cost 
ein ge SPEC TAL NOTE ‘ All damaged parts, after the fittings have been removed, 

: should be sent Carriage Paid to the nearest Barimar address. A note that the job is on its 


averted a serious dd way is always helpful. When it is impossible to transport the damaged machinery, Barimar 
hold-up. Ne ma experts operate ON THE SPOT. 


ARIM Barimar House, 22-24, Peterborough Road, Telephones: RENown 2147 - 2148. (Night) 2148. 
I. FULHAM, LONDON, S.W.6. Telegrams: “ Bariquamar, Walgreen, London.” 


BRA NCH ADDRESSES - BLRMINGHAM, 12: 116-117, Charles Henry St. Tel.: Midland 2696. NEWCASTLE-UPON-TYNE, 1: 64-66, The Close. Tel.: 21055, 
i . 





MANCHESTER, 13: 67, Brunswick St., Ardwick. Tel.: Ardwick 2738. GLASGOW, C.2: 134, West George Lane. Tel.: Central 4709. 
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Cranes 
and coking 
plant 














Right: Crane at Dover Harbour 
by kind permission of the British Transport 
' Commission, Shipping & Continental Dept. 
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6 ¢ ; ox 
MCIVER | over BA) BBD 
f THE PATENTED 

: CHLORINATED RUBBER PAINTS RED LEAD PRIMER 
i the perfect combination for corrosion protection under 

} highly acidic and marine conditions 


A PRODUCT OF EVO!) J, OF STAFFORD 


Manufacturers of BITUGEL, EVOKOTE and EVOTECT paints 


ibe * SEND FOR LITERATURE EVODE LTD., (PAINTS DIVISION) STAFFORD. Telephone: 2241-5 
| : Londor Off ‘ 3? VIC TOR AS TREE Tr W. | Talanhne ABBe\ 462, 2 
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(CARTER) PROCESS CONDITIONING 
PLANT | 


SPEEDS PRODUCTION 








|—— REDUCES WASTAGE 





IMPROVES THE FINISHED 
PRODUCT 





Ask our Engineers to advise 








on your particular problem. 


(CARTER CREATORS OF THE RIGHT AIR CONDITIONING FOR ANY PURPOSE 


CARTER THERMAL ENGINEERS LIMITED 


Head Office: Bordesley Green, Birmingham 9. Tel: Victoria 4617/8 














United Action 


The combination 

of these two instruments, 
together with suitable 
transducers, permits the 
observation of waveforms 
and the measurement of 
amplitude and frequency of:- 
DYNAMIC STRAIN 
FLUCTUATING LOAD 
VIBRATION 
DISPLACEMENT 

within the range of 
0-200 c.p.s. 









COSSOR DOUBLE BEAM 
OSCILLOGRAPH TYPE 1049 Mk.iV 





THE B.P.A. PENDEFORD 
MULTIMETER TYPE C21 





COSSOR instruments to. 


COSSOR HOUSE - HIGHBURY GROVE - LONDON N.S 





“SULTON PAUL AIRCRAFT LIMITED: WOLVERHAMPTON 
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Coal — 
Oil-fired ! 


The COLTMAN 
‘ECONOMIC’ Boiler 
construction allows for 
speedy adaptation. 
Possessing greater 
heating surface than 
most boilers, Thermal 
efficiency is increased. 
Oil-burning units can 
be fitted for land and 
marine purposes. 










Tel: Loughborough 235! 


Coke — Wood or 


With Automatic Stoker or Burner fully 
complies with the Clean Air Act. 


(Feature Illustration.) With ‘NU-WAY’ 
Fully Automatic Oil Burner. 


(inset.) With Ashwell & Nesbit Auto- 
matic Coal Stoker. 


wacter W. COLTMAN 4& CO. (BOILERS) LTD. 
CENTRAL BOILER WORKS - LOUGHBOROUGH 


rHE 


The ‘ECONOMIC’ 
has many important 
and outstanding 
features includin 
Quick Steaming 

city. No Brickwork 
ne Economy of 
Floor Space. Accessi- 
bility antag Ease of 
Maintenance. 


Grams: Boilers, Loughborough 






































OVERHEAD TRAVELLERS ELECTRIC GOLIATH 

; MARSHALL e 

< e ' < 

‘| > FLEMING =: |: 
9 

Fe] 

YU m 
°) > 
DELLBURN WORKS MOTHERWELL:-SCOTLAND 
a Telephone : Motherwell 50 Telegrams: “‘Deliburn” Motherwell ew) 
LOCO STEAM ELECTRIC GOLIATH TRAVELLER 











G:CLANCEY LTD. 
BELLE VALE: HALESOWEN 


TELEPHONE: 


CRADLEY HEATH - 69411 - 2 - 3 
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MARCONI 


VALVE 
VOLTMETERS 


for use in laboratories, 
production lines and 
teaching establishments 


Marconi Instruments, internationally 
renowned in the field of electronic 
measurement, present two of the latest 
models in their range of voltmeters 


S 





TYPE TF 1300 


TF 1300—accurate, reliable, low-priced—has five a.c. 
measurement ranges, five d.c. ranges, and two ohms 
ranges. Zero stability is of a high order, and both ac. 
and d.c. inputs are isolated from the chassis. A 
skilful combination of performance and economy, the 
TF 1300 offers the highest value of any voltmeter in 
its class today. 


TYPE TF 1041B 


MEASURES A.C.: 25 mV to 300V, 20¢/s to 1500 Mc/s 
MEASURES D.C.: 10 mV to 1000 V 
MEASURES OHMS: 0.02 2 to 500 MQ 


Exceptional performance and versatility make 
the TF 1041B a leader among top-grade pre- 
cision valve voltmeters. For a.c. measurement 
its input capacitance is only 1.§ nuF and input 
resistance is 0.5 MQ at 10 Mc/s. For d.c. 
measurement the meter can be switched to give 
forward deflection for positive or negative volt- 
ages, or to allow centre-zero measurements. 
Optional accessories include multipliers for up 
to 20 kV d.c. and 2 kV a.c., a T-connector for 
voltage measurements on coaxial lines, and a 
wide-band coaxial dummy load. Send for leaflets 
AJ146. 


MEASURES A.C.: 
50 mV to 100 V 
20 c/s 10 300 Mc/s 
MEASURES D.C.: 
100 mV to 300 V 


MEASURES OHMS: 
502 to 5MQ 





i ELECTRONIC MEASURING 


ARCONI EQUIPMENT, pH and MOIS TURE 
METERS, INDUSTRIAL X -RAY 
INSTRUMENTS 


APPARATUS, NUCLEAR POWER 
INSTRUMENTATION 











Please address enquiries to MARCONI! INSTRUMENTS LTD. at your nearest office! 
London and the South: Marconi House, Strand, London, W.C.2. Telephone: COVent Garden 234 
Midlands: Marconi House, 24 The Parade, Leamington Spa. Telephone: 1408 
North: 23/25 Station Square, Harrogate. Telephone: 67455 





Export Department: Marconi Instruments Ltd., St. Albans, Herts Telephone: St. Albans 56 1c 146 
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WIN THE BATTLE OF THE BURR BY USING... 








SE eet. 
Bt soe |: 





PNEUMATIC TOOLS 





B. O. MORRIS LTD., MORRISFLEX WORKS, BRITON ROAD, COVENTRY. TELEPHONE 53333 (PBX) 
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CRANE HOIST CONTROL ) ncl 
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control 


| Ff * 4 thrustor-operated brake is used with 

He a wound rotor induction motor to 

Ta: provide a stable creeping speed on load. 36°8 tons 
rhe The creeping feature is arranged to ro 
ea occur on the first one or two notches Jf 

ea on a drum controller. ff 


, CREEPING PERIOD 
| Main motor is started ; thrustor motor which 14°4 tons 
is energised from the main motor slip rings 
receives full line frequency and the thrustor 
lifts the brake 
2 Main motor accelerates but rotor frequency 
falls. | 
ne 3 The speed of thrustor motor drops and the 
i brake is gradually applied until Load Torque 
| + Braking Torque= Motor Torque at a stable 
creep speed. 


Tons 
Lowering 





Creep speeds obtained at various loads. 


For further details, send for descriptive leaflets 12/4e-1 


METROPOLITAN -VICKERS 


SG lene lle. a @ ome mae) TRAFFORD PARK MANCHESTER. 17 





An A.EJ. Company 
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WELDED STEEL PLATEWORK | 


In }” to 4” thick Mild Stee! 


PRESSURE VESSELS 











THE LINK 
V-BELT THAT 
SOLVES YOUR 
PROBLEMS AND 
SAVES YOUR 
MONEY... 
















CYCLONES 
BEDPLATES 













THAMES R° BARKING, ESSEX 


TELEPHONe RIPpieway 3011-2 








ee se neni RI 








Dixlink is manufactured in sizes covering the rubber vee 
rope range with 40° angle sections. Also supplied is 28° 
angle sizes. Manufactured to Dick standards of quality— 
which are the criterion in the trade—Dixlink can be installed 
and running in a matter of minutes. Dismantling costs and 
production hold-ups “are eliminated and the problems of 
fixed centres and structural restrictions are removed. Dixlink 
saves space by ending the need to carry large stocks and the 
cosis of storage and depreciation are reduced. Four coils of 
50 ft. each in the M, A, B and C profiles can provide replace- 
menis for the entire range of standard vee belts in these 
Sections 

Also available in “double vee" sections. Dixlink can be sup- 
plied in oil and heat resisting qualities. Dixlink is un- 
doubtedly the cost-saving answer to your vee belt problems. 
A technical brochure, covering applications and horse power 
ratings, will be sent on request. 











CONTACT 


R.&v. DICK Ltd. (Senet Bed Risata oso 


: W. Kelway-Bamber & Co. Led., KR 7 
POWER TRANSMISSION ENGINEERS SINCE 1885 LONDON : | Street, SYA. Yolaghone : Abbey ase 


ALL BRANCHES TECHNICALLY STAFFED AND 
FULLY STOCKED TO GIVE IMMEDIATE SERVICE 













Branches at Glasgow, London, Bristol, Birmingham, 
Manchester, Leeds, Newcastle, Dundee, Belfast, 
Dublin, Amsterdam and Vienna. 

Agencies throughout the world. FACTORY AND HEAD OFFICE: ae Berges RAS, 5 Hae Shy Hoven’ Gare 
GREENHEAD WORKS, GLASGOW, S.E. ee eee ee 





American factory at Totowa, New Jersey 
am SM 4 


Telephone: Bridgeton 2344/5/6/7 Telegrams: ‘Guttapercha, Glasgow’ 


ree IN DICK’S FOR A COMPLETE POWER TRANSMISSION SERVICE 


DREDGING 
PLANT 


To the Largest Dimensions and Capabilities. 








PATENT CUTTER HOPPER DREDGERS 
PATENT DIPPER DREDGERS, BUCKET 
DREDGERS, GOLD & TIN RECOVERY 
DREDGERS, FLOATING CRANES. 





Twin Well Bucket Oredger “Abertawe” constructed or the Great Western Railway Company. 
Dimensions: ma Speed: 8} knots. Buckets: 27 cub. {t. Specified Dredging Output : 900 tons per hour. 


Hopper Barges, Screw Steamers, Side and Stern Lia 
sewn ese" "" EY EMING & FERGUSON LTD. | 


New Buckets, Links, Pins, Gearing, etc., supplied Phy oe Be SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Pp a SE | 


for exist! 
ting Dredgers. aeents: Messrs. NYE & MENZIES Led., Capel House, 62, New Broad St., £C2 Phone: Londen Well 4646 
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HUGH SMITH 


| 4-COLUMN TYPE 


| ELECTRO-HYDRAULIC PRESSES 











Hugh Smith produce a range of 4column presses, 
and we illustrate a 50) ton electro-hydraulic machine 
; ‘ recently completed. It is of all steel construction 
. and is equipped with an upstroking ejector ram of 
70 tons power. The high speed approach stroke is 
arranged through the prefilling valve mounted in the 
overhead tank. The control desk includes the two 
j valve levers and other controls conveniently to hand. 
. We shall be pleased to quote for 4column presses on 
receipt of details of horizontal and vertical daylights, 
power and stroke required. 


HUGH SMITH & CO. (POSSIL) LTD. 


HAMILTONHILL ROAD, GLASGOW, N.2. 
Telephone; POSSIL 8201 3 Telegrams: “‘POSSIL, Glasgow’’ 
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OF ALL TYPES AND HORSEPOWERS ACCORDING TO OUTPUT SPEED AND RATIO REQUIRED 


5S. E. OPPERMAN LIMITED 
BOREHAM WOOD, HERTS. 


ELSTREE 2021 
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Crane valves have been installed 
in many large oil refineries all 
over the world. For wherever and 
whenever large or small indus- 
tries need valves and fittings they 
turn to Crane. Crane make many 
types of valve—from }” to 24” 
size—to British and American 
Standards. With their allied pro- 
duction of fittings, Crane offer 
a wide range of valves for con- 
trolling the flow of liquids and 
gases. If you need valves, of any- 
type or size, ask Crane first. 


CRANE 


VALVES OF BRONZE, CAST IRON 
AND CAST STEEL 


AlO 








CRANE LTD., 15-16 RED LION COURT, FLEET STREET, 
LONDON, E.C.4. Works: IPSWICH 
Bran ‘hes: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 
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The Little Pumps with the Big 


Performance. 
These compact, practical little pumps will deliver up 
to 1,200 g.p.h., can be auto-operated, have few parts 


and little to go wrong, yet an electrically driven unit : 
for single phase, A.C. supply costs only £25 1s. 6d. They 

are ideal for industry, domestic water supply, and agri- 
cultural use, are built to last and will give years of 
trouble-free service. May we send you full details? 
Please ask for list PG.100. 























BERESFORD 
single-stage, self-priming 
PUMPS 


James Beresford & Son Ltd., 


Kitts Green, Birmingham, 33 Telephone : STEchford 3081 





and at London, Glasgow, Manchester, Leeds, etc. 








The KEY to a good replacement 





floor topping 


by the METTEXTURE PROCESS 


Superseding slow and inefficient methods 


of hand hacking. 


Saving time and materials. 


Minimising interruption to factory routine 


and road traffic. 


The METTEXTURE SERVICE 
includes 
EQUIPMENT and OPERATORS 


THE METROPOLITAN CONSTRUCTION CO LTD 


GREENWICH HOUSE, 


Il, NEWGATE ST., LONDON, E.C.I.” Tel. City 1488 
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STRUCTURAL STEELWORK 


SPECIALISTS IN DESIGNING & DETAILING 
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SITE REPRESENTATION AND SURVEYS 


PREPARATION OF MATERIAL AND 
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ESTABLISHED 1905 


ELECTRONICS??? poe 
MANY SHEET METAL JOBS STILL aRMAE 
REQUIRE SKILLED © CRAFTSMEN — “nck Ms 
WE HAVE THEM 

— LET US QUOTE YOU — 

THE SMALL FIRM WITH THE PERSONAL SERVICE 


WALLIS & C ou LD 


GENERAL & INDUSTRIAL SHEET METAL WORKERS 
SHIPS’ VENTILATOR MAKERS 


ALPHA WORKS, MILLWALL 
LONDON, E.14 
TELEPHONE EAST 1403 
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3 © hTON’S 
©. F2LC. COPIPIAR 


RODS, BLANKS AND MACHINED PARTS 
FOR TRANSMITTING, 
INDUSTRIAL AND 
SPECIAL VALVES 








illustration by kind permission of 
The M.O. Valve Company Limited 


THOMAS BOLTON & SONS LTD. 


Head Office : MERSEY COPPER WORKS, WIDNES, Lancs. 
Telephone: Widnes 2022 

London Office & Export Sales Dept. : 168 Regent St., W.1 
Telephone: Regent 6427 


qvoMas 


BOLTON 























WESTOOL SOLENOIDS 


better designed—better made 


Westool Solenoids are ‘naturals’ wherever automatic control is required. 
Being electrically operated, they can be incorporated easily into any control 
system whether fully automatic or push-button: being compact, they lend 
themselves to the streamlined layout of today. Their action is instantaneous 
and certain. 

Westool make a wide standard range of A.C. and D.C. Solenoids to cover 
most industrial requirements, and some of these are illustrated here. Practical 
design, use of the best materials, care in manufacture and thorough testing 
ensures that Westool Solenoids are the best you can obtain. 


For technical data sheets and price list write or telephone today. 


ST. HELEN’S AUCKLAND, CO. DURHAM 
Phone: West Auckland 551/5 Grams: Solenoid, West Auckland 


Birmingham Office: 7 Newhall St., Birmingham 3 
Telephone : Central 390! pas 












DONT BE 
PREHISTORIC - 
WESTOOL SOLENOIDS 















Miniature Solenoids A.C and 
D.C from 225 cm. grammes to 
1.5 ozs. 


Series ‘C’ D.C. 


Series ‘DK’ A.C 

















BRING You UP-TO-DATE 
-AUTOMATICALLY 





Series 500 A.C Series 2030 D.C 
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TAKE NO RISKS WITH 


FOUL GROUND 


CIMENT FONDU concrete is highly resistant to prac- 


tically all acidic ground conditions. It is also completely 









immune from any concentration of sulphates, even when 









in an immature state. Ds 
, XY SES 

Send for further information and special literature as 
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' Manufactured by 


LAFARGE ALUMINOUS CEMENT CO. LTD., 73 Brook Street, London W.1. Tel: Mayfair 8546 
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Timken Limited. 


The Priestman Cross-Roll Bearing consists of 
four separately machined rings. When bolted 
together in pairs the roller paths form a diamond 
pattern race section. 


The Timken tapered rollers, spaced on the pitch 
circle by pressed steel cages, alternately contact 
opposing race surfaces of the outer and inner 
rings. The crossing of the roller axes in com- 
bination with the inclination of the roller paths 
is the feature that enables the Bearing to resist 
loads in all directions. 


Priestman Cross-Roll Bearings are pre-loaded, 
pre-lubricated, and sealed self-locating 
assemblies, requiring no adjustment and little 


“turn to the Gross-Roll Bearing 


Evolved, perfected and manufactured in Great Britain in collaboration with British 


PRIESTMAN BROTHERS LIMITED, HULL, ENGLAND 








maintenance beyond the periodical replenish- 
ment of grease in the labyrinth which 
supplements the special synthetic rubber 
cruciform seal, excluding all foreign matter. 
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Know how... 


When it comes to electrical repairs, the expression ‘know-how’ means a great 
deal of accumulated experience in an endless variety of applications. Added to 
that must be equipment and facilities on a large scale and test instruments of 
every kind. And if you multiply all that by fourteen works you have the B.E.R.L. 
Service organisation—the largest electrical repair company in Great Britain. 








BRITISH ELECTRICAL REPAIRS LTD 


Empire House, Charlotte St., Manchester | 
Works ot: 

BATH, BIRMINGHAM, CARDIFF, CHESTERFIELD, EDINBURGH, GLASGOW, 
HAWICK, LONDON, MANCHESTER, NEWCASTLE, SWANSEA 
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STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Ete., Etc. 


SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE & MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 3 BCA Telegrams: LIVADIA, GLASGOW 
2 QUEEN VICTORIA ST., E SEQUENCE, LONDON 











SIRRON 


Ii] Dresel 
Engines 
Main Propelling 


Diesel Engines 
in powers up to 


1,200 H.P. 


THE NEWBURY 


DIESEL CO. LTD. 
NEWBURY, BERKS 











CROSTHWAITE FURNACES and 
SCRIVEN ee Toots LTD. 
u. Viewwsle Serean Londen tenn” Yel My Png 


RURRIS BROS. LU 


DESIGN, DETAILING 
and DEVELOPMENT 





Aeronautical Engineering 

Chemical Plant 

Electrical Engineering 

Mechanical Engineering 

Mechanical Handling 

Model Making 

Nuclear Engineering 

Plant Layout 

Production Tooling 

| Servo Mechanisms, Automation 

Special Machines and Projects 

Structure and Reinforced 
Concrete, etc. 


53 VICTORIA STREET S.W.1 
— TEL.ABBEY 6132 


FILTON 


fo ROTARY UNIONS 
(Patented) 


USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES }°—3" BSP 
SPECIALS UP TO 6’ BORE 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
WARWICKSHIRE 























Telephone Spe 8111/2 
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PERCUSSION SCREW P RESSES 
For maintaining productive capacity 
in hot stamping brass and other non- 
| ferrous and ferrous metals, rely on 
° high-precision Greenbat Screw 
| Presses. They give equally satis- 
factory results in cold forming | 
operations. Maximum pressures 
we available from 13 to 1,000 tons. 


GREENWOOD & BATLEY LTD., ALBION WORKS, LEEDS !2_ 
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of the matter. 2 the of the matter 


Ferranti Ltd. were the first company in Britain to introduce Silicon 
semiconductor devices as used in magnetic amplifiers, in aircraft, guided 
missiles, radar and computers. Until recently they were the only firm in 
the United Kingdom supplying silicon diodes in quantity. Commencing 
their programme of research and development in 1954, they have already 
made outstanding contributions to technique, and are now producing at 
Gem Mill, Oldham well over half-a-million silicon diodes annually in the 
widest range offered by any British manufacturer. 

Among the 120 or more different devices are rectifiers, fast diodes, zener 
diodes, tetra-layer diodes and triodes, alloy junction transistors, diffused 
junction transistors, photo-voltaic cells, voltage variable capacitors and 
many new ones. 

Data Sheets, Application Reports etc., advice and assistance in techniques 
of application are freely available. 


Visit the International Transistor Exhibition promoted by the 
Electronics and Communications Section of The Institution of Electrical 
Engineers, 21—27 May, at Earls Court, London. Admission 
by ticket only, available from Ferranti Ltd. or from the I.E.E. 


The formation’ 
of a single 


SILICON 
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Wherever power 
is used Crofts 


Gearboxes play 
a vital role... f 








Crofts (Engineers) Limited, Thornbury, Bradford 3, Yor! hire 


¥ 
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Crofts Shaft Mounted 
Gear Units 


@ Fractional to 120 h.p. output speeds from 8 to 425 r.p.m. 
® Mount direct on the driven shaft. 


® No flexible couplings, slide rails or alignment problems. 








Fi AOE IIS LS 


@ Ideal for horizontal, vertical or inclined shafts. 


@ Available with platform mounted motor, also variable speed drive. 


@ All sizes available from stock. 


AND THE UNIDAPTOR RANGE 





Motorised Type 


Vertical Type 


Horizontal Type 


Single Reduction up to 118 h.p. Double Reduction up to 88 h.p. Publication 157/A 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 
t AD OFFICE: THORNBURY - BRADFORD 3 - YORKSHIRE 


le phone : ‘Crofters Bradford Telex’ Telex 51186 





Branches at: 


Belfast, Birmingham, Bristol, Cardiff, Dublin, 
Glasgow, Ipswich, Leeds, Liverpool, London, 
Manchester, Newcastle, Northampton, Notting- 


: ham, Sheffield, Stoke-on-Trent. 
65251 (20 lines) 





Telegrams : 


Subsidiary Companies in Canada, South Africa, U.S.A. 
Worldwide Representation 
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GEARED FOR THE JOURNEY INTO SPACE. 


The total weight of Jodrell Bank’s telescope 
exceeds 2000 tons and yet smooth, vibrationless, 
movement is essential for efficient operation. 
This is achieved by two distinct sets of 
transmission gears for azimuth and elevation 
movements. Much of the final profile grinding of 
the gears was carried out by the Gear Grinding 
Company Limited. 


Photograph of power bogie by Alfred Wiseman 
& Co. Ltd., Telescope photograph by the designers, 
Husband & Co. Ltd., Sheffield. 





[fhe Gear 


Makers of the *‘QRCUTT” range of gear and spline grinding machines and gear measuring machines 


Cranmore Boulevard, Shirley, Solihull, Warwickshire. 
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Grinding Co. Ltd. 
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LZlectric Hearing Llemenrs 


BTH INDUSTRIAL ‘PYROBAR’ 


: Magnesium oxide—electrical 
Protective metal sheath : 
insulator and heat conductor 


== 


WwW 


————————— 


=—— 


SAN ANN WWVNIIVVNNNDAAApGp 


Spiral nickel-chromium Non-corrodible metal terminal 
current carrying wire screwed into heater spiral 





Section of Pyrobar Element 


BTH metallic-sheathed resistance heating 
elements are designed by specialist engineers, 
and built of the finest materials to ensure 
long life and trouble-free service. 

















The elements are available in two standard 
diameters— is in. or + in. (nominal)—with 
either tinned copper, mild steel, Alumbro, 
Inconel, or stainless steel sheathing. Con- 
tinuous lengths can be supplied on early 
delivery, up to a maximum of twenty feet 
dependent upon diameter and sheathing 
material. PLEASE WRITE FOR LEAFLET 
































A few examples of the many 
shaves into which Pyrobar 
heating elements can be formed 











BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY - ENGLAND 


an A.E.1. Company 
A527\ 
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oy; BRANDED dal 


Each type of Newall bolt— 








NEWALL HITENSILE 
NEWALLOY 
NEWALLASTIC 
NEWALL HI-TEM 





¢ *4eeca9 











is branded with its own distinctive mark ‘and 


is recognised by engineers as having ‘* unique’”’ 


qualities. 









We shall be happy to supply any engineer designer who is interested 
with details of the various bolts and studs, which cover the full 


range of modern requirements. POSSILPARK, GLASGOW, N.2. 
LOOK FOR THE NEWALL BRAND 
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MADE TO SPECIFICATION 





FORTOX FLEXIBLE COVERS protect machinery and 


exclude dirt. Made in neoprene-nylon, proofed leather 





or coated fabrics to suit all conditions. New type of 






construction gives expansion to contraction ratio of 10-1. 






Single items supplied to special requirements without 






tool charge. 






FORTOX SEALS AND PACKINGS are manufactured to 


high standards of accuracy ensuring positive sealing and 






trouble free life. A range of polyester rubbers, silicone 






leathers and synthetics is available for extreme condi- 






tions. Single items supplied promptly. 










Write today for full details of our work. A.1.D. approved. 





Henry Beakbane (Fortox) Limited 


HEAD OFF/ICE AND TANNERY LONDON WORKS 


THE TANNERY -STOURPORT ON SEVERN-WORCS | 68-70 LANTST. BOROUGH SE. 


TELEPHONE STOURPORT 2017 TELEPHONE - HOP O45 
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BREAKDOWNS 
NEED 

NEVER 
OCCUR... 


Can you keep all your plant running at full pressure? 


Do you organise maintenance so that each machine is 
serviced before it breaks down? 


Can you refer immediately to details and particulars 
of each and every machine? 


To these questions the new system of Preventive Main- 
tenance now provides a complete answer. 


How does this new Preventive Maintenance system 
work? By providing a colour signal “alarm system” 
which forewarns well in advance forthcoming inspec- 
tion dates. It keeps you in the picture with informa- 
and details you must know about your entire plant. 
This is achieved by means of a simple visible card 
system which shows, instantly :— 


(a) Full technical details of all equipment (description, 
H.P. drive, etc.). 


(b) Complete maintenance history; inspections made, 
repairs, overhauls, etc. 


(c) It signals reminders of dates for inspection, over- 
hauls, etc. 


(d) Speedy reference to location of equipment, type, 
machine numbers, etc. 


New VISUAL system gives 
warning of inspection dates 


This means a properly organised method of Prevent- 
ive Maintenance. Breakdowns need never occur. It 
means an end to all those production losses—often 
substantial ones—caused by defective machinery. 
Also, you pinpoint uneconomical plant and ensure 
that machines run permanently at full productive 
pressure. The system can be adapted to any organisa- 
tion—large or small. Originally conceived for one of 
the largest machinery users in this country, it is gain- 
ing popularity in concerns of all sizes including the 
very small private factory. 


If you wish to have full details of this system of 
Preventive Maintenance (which incidentally saves a 
considerable amount of clerical labour) we will be 
pleased to supply it (free and without obligation). 
Just attach the slip below to a sheet of your note- 
heading and post it to us. 


ham on 
Trade Mark SHANNON 


0 & M TO BRITISH BUSINESS 


TO SHANNON LIMITED 


2, SHANNON CORNER, NEW MALDEN, SURREY 





ise Send me pages: of your Preventive Maintenance system without obligation. 
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DEAR CUSTOMER & CO. 














Seansteca Steel Tubes for Machining 


OPEN ALSO YOUR DOORS FOR SAVING 
TIME—MATERIALS—LABOUR 
THEY ARE AVAILABLE IN MANY SIZES TO SUIT YOU 


Please send enquiries to: 


BRITISH & GENERAL TUBE C° L™ 
TRADING ESTATE - SLOUGH, BUCKS. 


Phone: SLOUGH 24171 (5 lines) Telex: 84100 TUBECO, SLOUGH 
Grams: TUBECO, SLOUGH, TELEX 


Suppliers also of Welded and Seamless Tubes for Gas, 
Water and Steam, Boiler Tubes, Cold Drawn Seamless and 
Electrically Welded Precision Steel Tubes. 


PR Ne eI 














Hydraulic 
Control of motion 








Paradoxically, the product of human skill is more accurate than human 
skill itself. This is particularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use throughout 
the world working with precision that neither human skill nor other 
means can match. Next time you're considering control of motion 
remember Savery Hydraulic Pumps first. Savery Pumps can be supplied 
with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 
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ROTOR / 
FORGINGS 





ALLOY STEELMAKERS . FORGEMASTERS : STEEL FOUNDERS , HEAVY ENGINEERS 


JOHN BROWN LIMITED SHEFFIELD : ENGLAND 
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PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I’ 
Belper. Derbyshire. 
Telephone: Belper 12 





** Marvellous the difference them new piston 








rings make, Nobby.” 





“Who?” 





“Them L & C piston rings. Made a marvellous difference.” 


‘* Well make a date with her, then. Notice 
how nicely she’s running since we had them 


L & C piston rings fitted ?” 


‘**What’s that you said, mate ?” 





| ELECTRIC CABLES 
LOCKWOOD & CARLIS TD | MECTRIC CONTROL 
STEAM TRAPS 
Manufacturers of the well VULCAN WORKS, 
known “Patent Double Action MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 156-170 BERMONDSEY ST., 
Piston Rings” for steam engines LONDON, S.E.1. 


EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 
OA/46l! 

















The last word in 





Isis drawing table fitted with 
parallel motion straight edge. 






DRAFTING MACHINES & 
DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We are distributors of Drawing Instruments of quality 
J.W.SMITHeLTD 


DRAWING OFFICE SUPPLIES AND EQUIPMENT 


36 & 41 QUEENS ROAD, COVENTRY 


slide rules of precision 





Isis drawing table fitted with Isis 
drafting machine. 






Grams : ‘ISIS’ Coventry. 
Tel : Cov. 62058-9. 
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abrications...a 
service to industry 
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By using 
Linatex Components 


in your plant, you greatly reduce the effects 
of wear, corrosion and vibration—and save 
yourself considerable expense. For Linatex 
is a 95°%% pure natural rubber with innu- 
merable industrial uses. Produced by a 
cold chemical process that retains the living- 
cell structure of rubber, it is virtually non- 
ageing and will remain tough and resilient 
under the most exacting stresses and strains, 
Wilkinsons, the makers of Linatex, special- 
ise in rubber fabrications .. . can design and 
execute them to any required specification. 
Already more than 300 industrial organisa- 
tions have found Linatex the ideal solution 
to their problems. Perhaps it can solve 
yours, too ? 


FREEs: This illustrated 
booklet giving full details of 
the innumerable uses for Linatex 
and the service that goes with it. 
Please write for your copy today. 


WILKINSON RUBBER LINATEX LTD. 
CAMBERLEY, SURREY 
phone: Camberley 1595 


Factories and distributors throughout the World 
FAB 5 





KONTITE 


The World’s Finest 
Pipe Fittings 


@ All Kontite Castings are made in corrosion 
resisting gunmetal. 


The Kontite range of fittings is the largest in the trade. 


@ Our delivery service is second to none and all items can be 
delivered within a matter of days. 


@ Kontite Compression Fittings are made for all sizes of pipe 
up to 6” bore. 


Free comprehensive catalogue will be supplied on request. 


KAY & COMPANY (Engineers) LTD. 


ENGINEERS BRASSFOUNDERS & ALLOYERS 


Bolton Brass Works, Blackhorse Street, Bolton, Lancs. 
Phone: 304! Grams: “*Kontite"’ Bolton Telex No. 63-186 











HOWEVER SPECIAL YOUR REQUIREMENTS MAY BE — 


_WE CAN SUPPLY FITTINGS FOR YOUR PURPOSE 
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SINGLE-PHASE CAPACITOR START MOTORS 
UP TO 5 H.P. 
Delivery Ex Stock bch 
Competitive Prices i} 
| 
, 
GUARANTEED FOR EVER : 
F 
/ 
j 
AGENTS AND BRANCHES COVER THE WORLD 
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Co-ordinate Setting 


The projection screen type of 
optical setting known as Kearns 
*OPTIMETRIC system provides a 
high degree of accuracy (~-00025") 
for surfacing, boring, milling or 
drilling single or multi operations 
in the same component. Kearns 
*OPTIMETRIC system is simple 


to use and easy to read. 


*OPTIMETRIC is the registered 
trade mark of Kearns system 

of optical measurement fitted as 
standard to all Kearns Horizontal 


Tool Room Boring Machines. 


H. W. KEARNS & CO. LIMITED 


ENGINEER 


BRINGS 
OU 
THE 
vith KEARNS BE 
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setting developed by Kearns to 
increase productivity by 


eliminating eye strain and fatigue. 


a proved method of co-ordinate 
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BROADHEATH near MANCHESTER 
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THE C.AN. 
DISTRIBUTOR TYPE 
FUEL INJECTION PUMP 
TYPE ‘DPA’ 


The C.A.V. contribution towards the success of the lower-cost modern diesel 








Pepe 


engine—the ‘DPA’ pump, developed by C.A.V. research—has rapidly established 
itself in a premier position, 180,000 having gone into service in the last two 
years in all parts of the world. The ‘DPA’ pump offers many advantages— it is 
a Injection Pump 
t ; Y an " P P ° P e * 
— opener simple, light and compact, ideal for installation where space is restricted. It lends 


itself to the simplest and least expensive form of drive. It is suitable for high speeds, 


and needs no special lubrication. Supplied with mechanical or hydraulic governors. 


The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3. 
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is BRA ((N eating your plant P 





combat hBf((\N with Fused Gast Basalt 





Abrasion is wear, and wear keeps profits down. 
If you are handling coal, coke, ash, ore, dust, or 
other minerals, you can reduce wear enormously by 
using FUSED CAST BASALT. 

It is easily the hardest material commercially 


available for abrasion-resisting linings for hoppers, 





REFRACTORY, INSULATING 


BLACKHEATH, 


bunkers, chutes, pipes, sluiceways, conveyors or 
similar plant. 

Our technical representation covers the whole of 
Great Britain, in addition to our overseas interests, 
and we would be pleased to visit you or send 


literature upon request. 


R. B. HILTON LTD 


SPECIALIST 


LONDON S.E.3 


CONSTRUCTIONS 


SOLE AGENTS FOR GREAT BRITAIN FOR SCHMELZBASALTWERK KALENBORN | TELEPHOWE: LEE GREEN 4512/6 
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Machine during assembly 
The largest Piano-fililier in the Worid 
for machining 
large oil 
engine components 





For a description of this machine please see 
THE ENGINEER dated January 23rd, page 156 








B Agents United Kingdom and Eire, BURTON, GRIFFITHS & CO. LTD. BIRMINGHAM 
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Natural, synthetic and 


silicone rubbers and P.T.F.E. 


DOWTY SEALS LIMITED ASHCHURCH 
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! 
for all | 












branches o 

engineering : 

| 

| 

up to 75 tons | 
in weight aa 


2000 ton Horizontal Press for 
the extrusion of Copper and Brass 


Rod, at the Witton Works of I.C.| 


Metals Division 

















‘THE DARLINGTON FORGE LTD 
) Darlington 
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CONTINUOUS 
DEWATERING 
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by the DYNOCONE 
HW solid bowl centrifuge 


Continuous and trouble-free separation of solids from liquids by centri- 
'@ 
ta INTE | 


fugal force is provided by the DY NOCONE, a machine of British design 
and manufacture incorporating entirely new features of drive and control. 


* Various sizes to suit all requirements. 





DYNOCONE is a registered trade name of International Combustion Products Limited 


IONAL COMBUSTION PRODUCTS LIMITED 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1. TELEPHONE TERMINUS 2833 
WORKS: DERBY Member of Atomic Power Constructions Limited. One of the five British Nuclear Energy Groups TGA 08 é 
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ONE HANDLE 
controls both 
oil and air 


at constant 
proportion NOW made with OIL VALVE STROKE 
infinitely variable 
by two adjustments only 





Design and Execution of Complete Installations. | 





Schieldrop Industrial Burners cover a wide 
range of types to suit all normal needs. Designs 
gladly submitted for any type of Burner to 
special requirements. Schieldrop Burners save 
tons of fuel, and quickly prove to be a most 
profitable investment and a highly efficient pro- 
ductive unit. Send for full details of operating 


results, and catalogues quoting reference A/12. 


The FIRST Self Proportioning 
OIL BURNER Made in Gt. Britain 





& 
* Sch lela FOP & CO. LTD. STOTFOLD, BEDS. Tel. 414 (4 lines) 
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Schieldrop* 


Industrial Burners 





AIR VALVE 
at point of 
discharge 
gives a 5:1 
turn down 
ratio 


LONDON : 2, 3 & 5, STUDIO PLACE, 
KINNERTON ST., LONDON, S.W.1. 
Telephone: BELGRAVIA 3785 


BIRMINGHAM : 17, WELWYNDALE ROAD, 


SUTTON COLDFIELD. 
Telephone: ERDINGTON 2772 


MANCHESTER : 32, DEANSGATE, 
MANCHESTER. Telephone: BLACKFRIARS 385! 


SWANSEA : 11,12, WIND STREET, 
SWANSEA. Telephone: SWANSEA 495! 


SCOTLAND : 6, CARRUTH DRIVE, 
KILMACOLM, RENFREWSHIRE. 
Telephone: KILMACOLM 279 


Seeeeetiemeesiitieenerensdieen tenet eee ee 


Pe NS 











BM! 











THE ENGINEER 


Lackenby— fe 


| 
} 
i 
' 
: 


ae 


Roll stand during Roll changing period 
Lower Railko bearing in position 
with water spray. 


WORLD’S MOST MODERN MILL FOR STEEL SECTION... 


At the Lackenby works of Dorman Long—most modern in the world for the rolling of steel section— 

the production of a new and wide range of beam and column sections opens up immense new possibilities for 
designers and constructional engineers. 

In many places where extremes of temperature and pressure are met the performance of bearings 

of conventional materials would be unsatisfactory. To overcome these problems Railko bearings 

are specified and have proved completely suitable. 

What are Railko bearings?.. tough resin-impregnated fabric laminates specially moulded 

under heat and pressure to give specific properties, depending on the job. 

Railko bearings have many advantages. They withstand extreme pressure and movement * have a high 
strength-to-weight ratio * a high compressive strength * a low co-efficient of friction * can be lubricated with 
a variety of fluids * in certain applications can be used without fluids * are resistant to acids and alkalis * 
have a low rate of wear * are easily machined * have excellent weathering properties. 


Railko bearings are now widely used by manufacturers in the steel, railway, aviation, 
engineering and chemical industries. Perhaps they can help you? 


Write to us and we shall be glad to send you full technical details. 


Railko bearings help every industry—Land-Sea-Air 


RAILKO LIMITED 


nv TREADAWAY WORKS - LOUDWATER : HIGH WYCOMBE : BUCKS 
A Member of the Birtieitd Group PHONE: BOURNE END 1000 


ttit 
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RIGHT ON TOP 





A VIEW OF THE CRAB 


match the N.C.B’s 
modern outlook 





Right at the top of this combined colliery pit headgear 
and winding house (known as a Koepe tower) is a 25-ton 
Morris Electric Crane installed as an essential maintenance 
feature. There are more than a dozen Morris Cranes 
installed in similar towers at collieries in other parts of 


the country. 


Thus do the National Coal Board (in line with many 
organizations which have become a household word) 
choose Morris Cranes for vitally important duties. They 
know that immense experience both in design and 
application goes to the making of Morris Cranes and not 
only that of the Morris Company itself, but that of its 
associate Companies also, for there are few overhead crane 
application problems which have not been met and 


mastered by Morris engineers. 





whe 


HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND. 


eReader ce Se 


INCORPORATING ROYCE LTD & CRAVEN BROS. (CRANE DIVISION) LTD. 
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: And silence, like a poultice, comes 


To heal the blows of sound. - 


O. W. HOLMES The Music Grinder 
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In the suppression of the constant whine associated with 





turbo-blowers or high-speed fans (axial or centrifugal), the 



































; : VOKES N.C.S.P.3 Splitter Absorption-Type Silencer has 

} 

1 bs ne 

He | proved its efficiency both in rigorous laboratory tests and 

wea % 

| ; under normal industrial operating conditions. 
aie | Attenuation is excellent over a wide range. Velocities as 

; ; ; 

ae high as 100 ft./sec. can be met without any serious deteriora- 

' ; 

i : . 

ihe tion and temperatures as high as 1000°F or more can be 

‘i 

1s accommodated. 

t 

’ ; : . . ° 

Hel Write for descriptive leaflet. 

A 

. 

: * Applications include: — ! et 

‘ Air conditioning and Marine turbo-blowers + + - - — | 

; ventilation of Locomotive turbo-blowers ee ere 

, etc., etc. , 

; 3 paatartos as This specimen attenuation curve shows the acoustic 
* Offices Please ask for full performance of a 24-in-bore, pure absorption 
J de Power Houses details or technical advice. silencer. 

f Stores, etc. 

if es 
iF 

VOKES LIMITED - GUILDFORD - SURREY | 
+ Tel: Guildford 62861 (6 lines). Grams & Cables : Vokesacess, Guildford, Telex. Telex : 13-535 Vokeacess, Gfd. 

f ‘ 

} Vokes Australia Pty. Ltd., Sydney. Represented throughout the World. 
i] VOKES—Air and Gas Filters for Chemical, Nuclear Energy. Oil Refinery and Pharmaceutical applications etc; Air conditioning filters; Compressed air pipe line filters; Air, Oil and 
it Fuel filters or Diesel, Gas Turbite and other ijc engines; Hydraulic filters; Silencers for Engines, Fans and Blowers; High efficiency Multi Cyclones. 


vat. 











THE 


) May 8, 195% 


UNISON WW Wo WW WOU J JJIMWoO'WJr2*UJ>&=~UJ” lO Jo MJ202o WISE 


BOILERS UNDER 


; CONSTRUCTION AT 


ABERTHAW 


by 


FOSTER 
WHEELER 


for the 





CENTRAL 
ELECTRICITY 
GENERATING 

BOARD 


Illustration shows panel wall construction on site 
for one of 6 P.F. reheat boilers at the 
Aberthaw Power Station. Each boiler 760,000 Ib/hr; 

A 1600 psig; 985°F. 
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ODDIE FASTENERS 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requiremeuts. 

Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


For full detaits and literature apply to 





PORTSWOOD RD. — SOUTHAMPTON 
CABLES: FASTENERS, SOUTHAMPTON 


ODDIE BRADBURY & CULL LTD = — 
TEL: 55883 



































“STORAGE & TRANSPORT © ~ TANKS 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 
For every storage and transport purpose. Steel Horizontal Tanks, 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, 
Rectangular Tanks, Air hecaiolre, Vats, Hoppers, etc. 

When ordering specify M.S.L. 


25 Years expeey Wea 
Fabricated 7, jelding 


= METAL STRUCTURES, LTD. 


Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 6601/2/3 Grams: Metstru, Sourhtot. London 


JOINTING COMPOUNDS ? 


—_ 
MTT 








contact 












Mt, 


Kenil worth 


( 


makers of HERMETITE 


THE WORLD'S MOST COMPLETE RANGE OF JOINTING COMPOUNDS 


Made by the manufacturers of 


SUMMIT Aluminium paints 
HERMETAL . DOUBLE BOND . KWIKFILL 


Whenever you have a jointing problem— 
contact Kenilworth, the specialists. Benefit from 
over forty years’ experience in this field. Free 
technical advice gladly given to ensure that you 
get the right grade of Hermetite to solve your 
particular problem. 


















FOSTER Wher 


* HOUSE, 3, IXWORTH PLACE, LONDON SW3. Telephone: KENsington 6363 














LTD WEST ORAYTON MIDDLESEX 





THE KENILWORTH MANUFACTURING CO 
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ANEW AND UNIQUE 
DUST 


SPA—Selective 

Particle Acceleration 
method of dust 
extraction is a 
revolutionary step 
forward in the 
economic removal of 
air pollution. Simple, 
highly efficient, 
maintenance-free 
and of unique design, 
it is a system you 
must investigate. 
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lf you have a dust 
removal problem, have 
a word with Steels 

and ‘clear the air’ 


“amg SELECTIVE 


PARTICLE 


7 a ® accevenarion 


STEELS ENGINEERING INSTALLATIONS LTD., 
Crown Works, Sunderiand, England. 


HOME SALES OFFICE: 143 Sloane St 
London, S W.1. Tel: Sloane 6178 
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This spiral vaned inlet rotates and d 
accelerates the gas or air stream a) 
causing centrifugal action which a 

throws the particles against the wall. . o 


RACION NETO 


Compare these advantages with existing methods — 


- 





Unequalled collecting efficiency for a dry 
centrifugal collector. 


Erosion is reduced to a minimum because 

the large particles are collected at 

low velocity, only the very small 

particles being accelerated to higher 

velocities necessary for collection: Hexagonal vaned inlet heads ‘Honeycomb’ together 
perfectly and ensure maximum economy of space 


Simplicity of design affords speedy, easy Makes 


installation and maintenance. 









Collecting range extends into the smal! 
particle sizes. 


Low power consumption. 
Maximum economy in product 
recovery. 

Sturdy construction. 


Factory assembly ensures 
dimensional precision and 
rigidity. 

Small installation space. 


Lilllll° li (ee 


Hundreds of satisfied users throughout Europe and 
the U.S.A. testify to the efficiency of this system 





HOW SPA WORKS 


Helical flow is imparted to the gas as it enters 
the nozzle at low velocity. Decreasing cross 
sectional area and vane angle produce increasing 
centrifugal forces through the nozzle. The initial 
collection of the larger particles, permits the 

gas stream and the small particles still in 
suspension, to be accelerated to higher velocities 


to effect separation. British Patent 


No. 742210 
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But not if you fix a Kolok 
Positive Lock Washer be- 
tween them. Here’s the 
inexpensive solution to 
vibration and  slackness 
worries —and there is a 
size for every requirement. 


Keep them 
firmly in place with 


KOLOK 


POSITIVE LOCK WASHERS 


available in all sizes 


POSITIVE LOCK WASHER CO. LTD., 45 Renfrew Street, Glasgow DOUgias 9292 


PERFORATED METALS FQ» 
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HAYLE, CORNWALL 





Tel. Hayle 3213 
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Phone: MOLesey 4361/3 
OTHER ABIX PRODUCTS: Steel Partitioning, Clothes Lockers, and Adjustable Steei Shelving 





EVERY REQUIREMENT 


ABIX Cycle Stands are constructed of steel throughout, stove enamelled green. Roof 
ite is normally of galvanised corrugated sheets. lf required, sheeting can be 
supplied in Aluminium or Asbestos. 


There are 30 different types from which to choose. 


Write for illustrated catalogue E/! to : 


ABIX (METAL INDUSTRIES) LIMITED 


STEEL EQUIPMENT FOR OFFICE AND FACTORY 
POOL ROAD, WEST MOLESEY, SURREY 


Grams: Abix, E. Molesey 


















Hopkinsons 
CASTINGS 


We specialise in repetition work but can 
supply large types of castings up to 3 tons 
in weight. 

Quantity production of castings from 
about 20 Ib. upwards. 


High-quality work assured by a foundry 
fitted with the latest modern equipment. 
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Bristol Siddeley 
provide a comprehensive 
range of high precision 
recirculating ball and lead 


screws and splines for 


} 


\ 
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universal applications. 

















HIGH EFFICIENCY 
BACK-LASH ELIMINATION 
LONG LIFE 


LOW MAINTENANCE FACTOR 


Up to 80°, reduction in power can be achieved for actuation 
compared with conventional methods. 

Ability to run at high temperatures with and without 
lubrication. 

Over 2,700 applications already established in all fields of 
engineering. 

Complete technical and manufacturing co-operation with 
Beaver Precision Products Inc., Detroit. 








BRISTOL SIDDELEY ENGINES LIMITED 
COVENTRY + ENGLAND 
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Greater V-Belt reliability means more productivity 


YOU CAN’T RISK costly shutdowns on full-scale 
production jobs — that’s why Goodyear belts are 
the wisest choice for Multi-Vee drives. They can 
be fitted and forgotten — there’s 
testimony to 


GOODFYEAR 


no better 


their trouble-free operation! 


There’s a range of these ‘job-designed’ Goodyear 
V-Belts to give longer service and more efficient 
transmission on every type of drive. 

The Goodyear Technical Man will gladly 
advise on the right belt for any job. 


BELTS FOR MULTI-VEE DRIVES 


Withstand high star ye colaeitl-t- 
J alolor tome Lalem eleiicr- belale Mier: (e i) 


Minimum stretch and creep 


rubber-imge 


regnated fabri 


sudden 


INDUSTRIAL RUBBER PRODUCTS - CONVEYOR BELTING 
V-BELTS - TRANSMISSION BELTING - HOSE 





The competition for overseas contracts is as keen now as it has ever been. We are therefore 


glad to announce that a valuable contract to equip the Indian Iron and Steel Company's two 


new blast furnaces with four scrubber towers and five Electrofilters was completed on time 


before the end of 1958. The installation is capable of cleaning 15,000,000 cubic feet per hour 


of gas at S.T.P. 


e-Cottrell 


Photo above: Close-up of the five Precipita- 
tors installed by Lodge-Cottrell. 


Photo left: View looking towards 3 and 4 
Blast Furnaces at the Indian Iron and Stee! 
Co's Works, Burnpur, India. 


LODGE-COTTRELL LTD., 
GEORGE ST. PARADE, BIRMINGHAM 3. 


Telephone: Birmingham CENtral 7714 (5 lines) 
London: CENtral 5488. 

OVERSEAS AGENTS: Continental Europe: 
Léon Bailly, Ingénieur Conseil, Avenue des 
Sorbiers, Anseremme-Dinant, Belgium. 

SOUTH AFRICA: 

Branch Office, 76 Magor House, 74 Fox St.. 
Johannesburg, South Africa. 

AUSTRALASIA: 

F. S. Wright, 465 Collins St., Melbourne, Australia 


€ 1.c 38 
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PROBLEMS OF CONTROLLED THERMONUCLEAR 
REACTION 


The truism that no worthwhile human activity is 
likely to flourish or be appreciated until knowledge of 
it is widely diffused applies well to work on controlled 
thermonuclear reactions. Less than eighteen months 
ago secrecy about Great Britain’s research work on the 
controlled thermonuclear reaction was first broken. 
Previously, knowledge on the subject had been confined 
very strictly to the handful of people actually at work 
on it. In the prevailing state of public ignorance about 
thermonuclear processes it was perhaps natural that the 
sudden release of a mass of information should have 
been interpreted, in the more enthusiastic of the many 
press reports, as a major “ break-through ” towards the 
goal of cheap energy from an inexhaustible fuel source. 
Those with first-hand knowledge of the subject were, of 
course, well aware of some of the problems that had to 
be solved before controlled thermonuclear energy could 
be realised in practice; indeed, Sir John Cockcroft’s 
long-term estimate of about twenty years’ research and 
development work gave an inkling of the problems, 
some known, others half hidden. : 

But it was not until the Geneva Conference last autumn 
that there offered an opportunity for open international 
discussion of thermonuclear processes and for a sober 
appraisal of the state of the art. Nearly 120 papers 
were presented covering the whole of this field and the 
main fact that emerged was that no one could claim 
with certainty to have produced a true controlled thermo- 
nuclear reaction: neutrons had been emitted but their 
origins were suspect. More recent work in this field, 
particularly in Great Britain, was reviewed in a two-day 
convention arranged by the Institution of Electrical 
Engineers in conjunction with the British Nuclear Energy 
Conference. Some of the papers presented for discus- 
sion at this conference are being reported, together with 
Dr. Schonland’s opening remarks, elsewhere in these 
pages. These remarks and the contributions made by 
D. W. Fry and T. E. Allibone give an excellent apprecia- 
tion of the present state of knowledge in this country. 

Clearly a great deal remains to be discovered about 
the physical behaviour of plasma at high temperature 
and conductivity. In this country most of the work on 
plasma is concentrated on close study of “ pinch” 
devices, At present an unexpectedly large part of the 
input energy to heat the plasma is unaccountably lost 
either by ultra-violet radiation from impurity ions or 
from X-rays produced on the walls of the containing 
tube by electrons escaping across the restraining magnetic 
field, or, possibly, by microwave radiation from the 
plasma. Difficulties such as these must be overcome to 
reach what Dr. Schonland described as the first major 
step towards the achievement of a controlled thermo- 
nuclear reactor—which is to demonstrate in laboratory 
conditions that a deuterium plasma can be maintained 


at such temperatures as to cause fusion as a result of 
the random motion of the colliding nuclei. The last 
step in the work will be to demonstrate that enough of 
the energy known to reside in the plasma can be extracted 
in a controlled manner, and economically, from a prac- 
tical piece of equipment. But, as Dr. Schonland recalled 
in his recent remarks, until there is a more thorough 
understanding of the plasma and the forces which control 
it, it is idle to talk of a thermonuclear reactor. The 
problems are by no means limited to plasma physics 
alone. On the engineering side there are stiff obstacles 
to be faced at all stages of the exercise. Means must 
be developed for storing large quantities of energy to 
heat the plasma and for switching this energy in very 
Short times in inductive circuits. Novel methods of 
arc control may be envisaged. The demand for rapidly 
changing and intense magnetic fields will pose new prob- 
lems in the design of excitation windings and their insula- 
tion. As the papers at the recent conference showed, 
these are but a few of the matters that are coming up for 
detailed study. In the long run, however, there are 
good grounds for optimism. The fact that all the work 
is no longer secret is an immense gain. For many of 
the specific technical problems, existing or foreseeable, 
are of a kind that can well be tackled without enormous 
resources, by small groups of individuals in university 
laboratories or in small firms. Moreover much of this 
work—for example the very rapid switching of energy, 
whether pulsed or continuous—is likely to have appli- 
cations in other branches of engineering and technology. 
Arcing phenomena, too, are likely to offer a useful field 
for cross fertilisation of ideas. 


CHAPELCROSS AND CALDER HALL 


If calculated caution is the correct attitude of mind 
towards the prospects of controlled thermonuclear power, 
then perhaps quiet satisfaction is permissible when we 
contemplate Chapelcross which was formally opened a 
week ago. For Chapelcross is the second nuclear power 
station to start operation in Great Britain and only the 
fourth in the world. Already the first reactor, completed 
a week ahead of schedule, is sending out 35MW of elec- 
tricity, and good progress is being made with the construc- 
tion of the remaining reactors. In its main parameters 
Chapelcross is identical with Calder Hall, where more 
than two-and-a-half years of successful operation have 
justified the confidence placed in a design that was then 
unique and completely untried. Both stations exist to 
produce plutonium primarily, with electricity as a by- 
product, and their design, “ optimised” for electricity 
generation, forms the basis for the first flight of gas-cooled 
graphite-moderated nuclear power stations ordered by 
the C.E.G.B. and the South of Scotland Electricity Board. 
For the next generation of stations descended from 
Calder Hall, reduced costs may well be derived from 
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power reactors based on the advanced gas-cooled reactor 
and the high temperature gas-cooled reactor. One hopes 
that Chapelcross may prove to be the last station designed 
primarily for military production of plutonium, so that, 
with Calder Hall, it can come to be regarded with the 
veneration it deserves as the progenitor of a long line of 
graphite-moderated gas-cooled power station reactors. 


WAGES AND HOURS 


The wage claims regularly put forward in recent 
years in the engineering and shipbuilding industries have 
all had their first airing at the annual meeting of the 
A.E.U. national committee. This committee, com- 
prised of fifty-two representatives, is undoubtedly a 
powerful body. It formulates the policy of a union 
which now has a membership of about 960,000, the 
majority of whom, of course, are employed in the 
engineering and shipbuilding industries. It need scarcely 
be added, therefore, that the affairs of those industries 
are inevitably affected by the deliberations of the A.E.U. 
national committee. The committee’s latest declaration 
on wages cannot fail to have many repercussions during 
the coming months. The debate last week, at East- 
bourne, ended with unanimous approval being given to 
a resolution demanding a 15 per cent wage increase for 
all engineering and shipbuilding workers. This resolu- 
tion emphasised that the increase should be made retro- 
spective to the date of the claim, that there should be no 
“ strings’ attached to it and that, should the matter 
not be satisfactorily settled in three months, the national 
committee must be recalled to decide further action. 

It is proper to keep in mind at this stage that the task of 
making a detailed claim for submission to the employers’ 
federations rests with the Confederation of Shipbuilding 
and Engineering Unions whose annual conference is to 
be held next month. Possibly, the Confederation may 
soften a little the militant note that has been struck by 
the A.E.U. It may perhaps advise that the claim should 
be for a “ substantial increase” rather than for a clear- 
cut 15 per cent. But the A.E.U., which has a strong 
voice in the Confederation’s affairs, is hardly likely to 
agree to much deflection from the course that its national 
committee has rather arbitrarily set. In setting that 
course, the committee has obviously brushed aside the 
counsel of its president, Mr. Carron. As reported in 
our last issue, he was careful to point out in his presi- 
dential address that the union would do well to concen- 
trate its activities on efforts to secure a shorter working 
week, which, in his opinion, represented the “ most 
necessary and desirable of the A.E.U. progressive 
policies.” Mr. Carron added that his estimation of 
the present position was that the employers were not 
going to concede a wage increase and a shorter working 
week simultaneously. The mind of the committee, 
however, judging ‘by the tone of the resolution it passed 
last week, is evidently that pressure must be put upon 
the employers’ federations to concede both! From 
whatever aspect the matter is looked at under present 
circumstances, the demand for a shorter working week 
(without loss of pay) is another way of seeking a wage 
increase. To put alongside it, or maybe in front of it, 
a demand for a 15 per cent rise on existing rates shows 
a complete lack of realism. The A.E.U. national 
committee, powerful body though it may be, would be 
doing greater service to the members of the union it 
represents and to the industries in which those members 
are employed, if it displayed a greater sense of. respon- 
sibility than was evinced during its wages debate last 
week. 





WATER POLLUTION AND MEMBERS OF 
PARLIAMENT 


We note with pleasure that a decision was recently 
reached to set up an all-party committee of Members of 
Parliament to investigate river pollution. For the increas- 
ing interest of legislators in that subject is much to be 
welcomed. We suggest, indeed, that it should be practic- 
able quite soon to pass an Act declaring, as unequivocally 
as the Clean Air Act does for the atmosphere in relation 
to smoke, that our rivers should be clear of pollution. 
We make that suggestion not because we know that many 
engineers, like the Editor of this journal, happen to be 
anglers with a vested interest in clean rivers, but for the 
harder-headed reason that we think economically it would 
pay almost all concerned. The demand for water, 
domestically and in industry, is steadily growing ; but by 
drawing water from upland sources (being driven to do so 
because rivers lower down are polluted), pollution is made 
still more extensive downstream because there is depletion 
of purer water flows which can act as dilutant. The better 
solution is to use the water as it flows down a river over 
and over again. It is so used along the course of the River 
Thames. For this practice to be successful it is, of course, 
essential after each usage that the water be returned to 
the river cleaned of harmful impurities. That treatment 
necessarily costs money ; but equally, if pure water cannot 
be obtained locally and bas to be drawn at high capital 
cost from some distant source, that costs money, too. 
We suggest that it is not only more pleasant for local 
inhabitants that rivers should be kept clean, but also, 
in the longer run and in the wider national interest, 
cheaper. 

The committee is, we understand, to invite representa- 
tives of a variety of interests to address it. Included are 
the River Boards Association, the Anglers’ Co-operative 
Association, the Federation of British Industries, and the 
Pure Rivers Society. Actually, of course, the views of 
these bodies are all pretty well known already. But it may 
still do much good if personal representatives who can 
be quizzed and questioned state them to the committee. 
In particular, we hope the committee will listen with 
attention to the Federation of British Industries. For 
though the Federation does not see eye to eye with the 
other three bodies named, the differences are rather of 
emphasis than of anything stronger. After all, the 
Federation does represent bodies, many of which must 
necessarily pass effluents into rivers or into the sewers ; 
the others do not. In fact, though there are certainly 
some firms which adopt a “ couldn’t care less ” attitude to 
the subject of effluents and their disposal, as the Anglers’ 
Co-operative Association well knows, industry as a whole 
is becoming very conscious of the growing difficulty of 
supplying its water needs. It is increasingly coming to 
appreciate the contribution which can be made to a solu- 
tion of its problems by purifying effluents before their 
discharge, by recirculation, and by various other econo- 
mies almost invariably requiring water treatment within 
the works. The only serious antagonism between the 
Federation and River Boards and other bodies interested 
in pure water arises when an attempt is made to prevent 
the pollution of estuaries. The Federation, as its recently 
published annual report for 1958 indicates, has lodged 
objections to as many as five applications by River Boards 
for Tidal Waters Orders over the past two years. 
Without such orders, Boards cannot even begin to prevent 
the pollution of estuaries. But much sympathy must be 
felt for industry over this matter ; for in the past firms 
have been actually encouraged to find sites on estuaries 
if they had effluents difficult to treat. Justifiably, the 
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Federation asks that at least River Boards should consult 
it before submitting a formal application to the Ministry. 
It would often permit compromise proposals to be 
worked out that would allow ‘the estuarial condition to 
improve over the years without laying restrictions of too 
onerous a nature on firms which, far from proving anti- 
social in the past, deliberately chose their sites with the 
idea in mind that their effluents could be safely discharged. 
That conditions within such estuaries as those of the Tyne, 
Tees and Thames have so deteriorated that there is at 
certain states of the tide and in certain places no free 
oxygeu whatever left in the water is, of course, disgusting ; 
it is, too, deplorable that in this, the twentieth, century 
conditions in other estuaries, such as that of the Ribble, 
should year by year be deteriorating towards a similar 
condition. But to lay the blame solely on industry is 
unjust. Nor, we think, is it the best way to make a start 
towards improvement. It should be the aim of those who 
want clean rivers and clean estuaries to gain the co-opera- 
tion of industry rather than to arouse its animosity. At 
the same time, we have no sympathy with any industrialists 
who claim that nothing can be done or that it is an 
economic necessity to pollute an estuary. It is no more 
true that estuaries must be polluted than that rivers must 
be ; and it is, we believe, economically desirable that they 
should not be. 


NEUTRONS FOR THE NAVY 

So much emphasis has been laid on the success of the 
‘“‘ Nautilus ” as a submarine that the many other great 
advantages of nuclear propulsion for ships tend to be 
overlooked. We know that she steamed over 69,000 
miles during her first twenty-six months of service— 
including nearly 40,000 miles submerged—at speeds of 
between 15 and 20 knots before she had to change her 
reactor core. But little has been said about the reliability 
of her plant. According to the former Secretary of the 
United States Navy, during all those twenty-six months, 
her engineering plant did not suffer a single disabling 
casualty. Even more important, it is clear, from the 
performance of the “‘ Nautilus,” that with a nuclear power 
plant a ship’s cruising speed is, for practical purposes, 
also her top speed. In a conventionally powered vessel 
fuel consumption increases as the cube of the speed and 
warships normally only operate from about 20 per cent to 
as little as 1 per cent of the time at full power. It is 
rarely even in time of war that a conventional steam plant 
in a naval ship runs more than twelve hours consecutively 
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at full speed. A nuclear powered vessel on the other hand 
can, and no doubt will, operate at full power for between 
80 and 90 per cent of the time. Indeed, the land- 
based prototype reactor of the “Nautilus” ran for no fewer 
than sixty-six days at full speed. As far as a submarine is 
concerned, this ability to proceed for prolonged periods at 
high speed applies of course equally when submerged. It 
is interesting in this connection to note that the normal 
submerged speed of a second-world-war submarine was 
from 2 to 3 knots, though she could go up to a full 
speed of 9 or 10 knots for a little less than an hour 
before her batteries were exhausted. 

It is well also to bear in mind that apart from the 
question of endurance, a nuclear propelled surface warship 
is a much more effective fighting machine in every way. 
Funnels and air intakes are dispensed with, thus freeing 
space for improved radar and weapon equipment and giv- 
ing the ship better protection in the event of atomic 
attack. Elimination of fuel bunkers reduces the danger of 
fire and the vulnerability below the water line. The plant 
and machinery are more self-contained; and ability to 
resist action damage of any kind is increased. Finally, the 
reactor shielding acts as a kind of armour plate against 
physically inflicted damage to the “ boiler room.” None- 
theless nuclear propulsion poses new problems and new 
conditions. At the present time, the cost factor is perhaps 
the main disadvantage. Comparatively, it costs about 
three times as much for nuclear fuel as for con- 
ventional fuel on a straight mile for mile basis. But 
the technology is new and there is need for careful single 
time processing rather than mass production techniques. 
Costs have already come down considerably. Indeed, a 
year or two ago the Director of the U.S. Navy Bureau of 
Ships informed Congress that the intensive development of 
nuclear power for ships had cut the price of their atomic 
power by more than half. Apart from costs, however, 
Admiral Rickover—the designer of the “* Nautilus ”— 
emphasises that the reliability of conventional components 
in reactor plants has been one of the weakest spots in the 
development of nuclear propulsion. If ships are to 
operate at full power 90 per cent instead of 20 per cent of 
the time, conventional components—not only in non- 
nuclear portions of the propulsion plant, but throughout 
the entire vessel—must be able to stand up to the new 
conditions. Filters, strainers, pumps, valves and 
bearings will all have to be improved if they are to stand 
the strain. This indeed is one of the greatest challenges 
which the engineering industry has to face. 





* THe ALBERT BRIDGE ” 

“ The formal opening of this work on Monday last by his Royal 
Highness the Prince Consort, cannot be regarded as an event of any 
unusual consequence. As a public matter its interest is chiefly local. 
The line to which the bridge is the entrance, is the tardy extension of 
the British railway system into the quiet Duchy of Cornwall, which, 
insulated from the great commercial movements of the country, 
had heretofore managed to get on without railways. As an engineering 
feat, the bridge at Saltash represents no new principle, and in mag- 
nitude it does not exceed that of other works upon which the public 
have at last come to look with indifference. Although not the less a 
large and creditable example of engineering skill, it is not one which 
especially challenges either criticism or admiration. 

“ We have given a full description of its construction in previous 
numbers of THE ENGINEER, and the engineering world was long before 
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familiar with the system in which it is included, as exemplified in the 
railway bridge over the Wye at Chepstow. The principle is that of 
the bow truss, only that it is complicated with a flexible chord 
and intermediate trussing, from which the load is also suspended. 
Now a bow truss is a very simple form of bridge, although when 
the load is carried at or above the level of its supports, it is by 
no means an arrangement of great stability. With a rise moreover 
of 28 ft. only in a span of 455 ft., the tubular bow would not, 
except from its own stiffness, be considered to have a great 
power of resistance. Nor would a catenary arch of the same span 
and versed sine be regarded as much stronger. In the combin- 
ation of the two, with the nice adjustment of the struts and 
suspension bars at the various points of connection, the class 
to which the Saltash bridge belongs, is an example of rare engineering 
ingenuity...” 
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Chapelcross nuclear power station, which 
was officially opened last week, is essentially 
a replica of the gas-cooled graphite- 
moderated Calder Hall design but with a 
layout more appropriate to an installation 
conceived from the start as a four-reactor 
station. The first reactor began generating 
electricity on February 25, a week ahead of 
schedule. The remaining three reactors are 
due to be commissioned at intervals later 
this year. Chapelcross is provided with its 
own pond for storage of irradiated fuel 
elements, unlike Calder Hall, which makes 
use of the Windscale ponds. 


HAPELCROSS, near Annan, which was 

formatly opened on May 2 by Sir 
John Crabbe, H.M. Lord Lieutenant for 
Dumfriesshire, is the first nuclear power 
station to start operating in Scotiand and the 
second in the United Kingdom. Basically it 
is a replica of Calder Hall, with some improve- 
ments resulting from experience and from 
the fact that Cnapelcross was designed from 
the outset as a complete station instead of the 
two stations (*A” and “B”) at Calder 
Hall. These improvements are outlined 
below. 

Although Chapelcross, like Calder Hall, is 
primarily a producer of piutonium, electricity 
being generated as a by-product, the station 
will, when it is complete, contribute about 
140MW to the national grid. It may be 
recalled that when increased supplies of 
plutonium were urgently required for military 
use, it was decided in June, 1955, to build 
three new installations modelled on Calder 
Hall, each consisting of two reactors and the 
associated generating plant. One of these 
units was sited next to the first Calder Hall 
station, while the other two were to be built 
on a disused airfield at Chapelcross near 
Annan. 

Supervision of the construction of the 
second Calder Hall unit (like the first) was 
exercised by the Authority's own staff, but 
it was decided to employ Messrs. Merz and 
McLellan as consulting engineers for the 
power plant layout, services and civil engineer- 
ing and as construction agents for the whole 


Chapelcross project. With the agreement of 


the Authority, Merz and McLellan retained a 
firm of architects, L. J. Couves and Partners, 
to deal on their behaif with the administration 
buildings, canteen and housing schemes 
associated with the project. 

Since the Authority required the plant at 
Chapelcross to be built as quickly as possible, 
it was specified that the minimum of altera- 
tion was to be made to the reactor designs 
which were already available for the first 


instalment of Calder Hall then in process of 


construction. However, the layout of the 
Chapelcross plant differs essentially from 
that at Calder Hall in that while Calder Hall 
was originally designed as a _ two-reactor 
station, the four Chapelcross reactors were 
built concurrently. This resulted in a rather 
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Chapelcross Nuclear Power Station 



















different overall layout. The Authority 
placed the orders for the equipment of the 
reactors, the heat exchangers, the blowers 
and the turbo-alternators, and carried out the 
inspection and progressing of this plant except 
for the turbo-alternators which were entrusted 
to the consulting engineers. All other con- 
tracts, including those for the civil engineer- 
ing, building and auxiliary plant, were placed 
by the consulting engineers as agents for the 
Authority. By arrangement with the Autho- 
rity, the consulting engineers operated an 
imprest banking account, paying the contrac- 
tors direct rather than by the more usual 
method of issuing certificates for payment. 
The consulting engineers were responsible for 
preparing all the detailed programmes for 
Chapelcross within the framework of the 
general programme laid down by the Autho- 
rity for the six reactors and twelve generators 
ordered for Calder Hall and Chapelcross. 
The consulting engineers were asked to 
operate the system of cost control in general 
use by the Authority. 

Construction work on the site began in 
October, 1955, and the first reactor was 
scheduled to start generating electricity on 
March |, 1959. In the event, the first reactor 
actually started generating ahead of schedule, 
on February 25. The other three reactors are 
to be commissioned at intervals this year. 


Main Particulars of Chapelcross Reactors 


Concrete biological shield : 


Plan form Octagonal 
Dimensions 
Height 90ft 


Across parallel faces inside 46ft 
Across parallel faces out- 


side 60ft 
Wall thickness 7ft 
Roof thickness ft 
Aggregate Northumberland \ hinstone 
mix 6, 3:1. later 7, 8:1 
water cement ratio 0. 5:1; 
wetting agent, Lissapol N 
Density (average) 1541b ft® 
Minimum crushing strength 
specified 3000 Ib in 
Specified tolerance 1/10in 
Weight 9000 tons approximately 
Pressure vessel 
Material Aluminium-killed, high man- 
ganese steel (** Lowtem *’) 
Overall height 71 ft 6in 
Height of vertical wall soft 
Inside diameter 37ft 
Shell thickness 2in 


Working internal pressure 100 Ib per square inch 
Graphite support structure 
Weight 36 tons 
Construction Fight *‘I*'-beams in each of 
two directions, surrounded by 
an “ I '’-section ring 
Support bee Ten peripheral brackets welded 
to shell opposite to external 
“ A *’-frames 







Therma! shield : 


Material ae _ . 500 plates of 6in thick mild 
steel, each weighing about 3 
tons 


Graphite moderator : 
Core height, including reflec- 


tor ae, 
Core diameter (across cor- 
ners) : . 36ft 


About 1200 tons 

58.000, all interlocking and held 
in position by eleven restraint 
rings consisting of twenty-four 
Steel pieces articulated by 
knuckle joints 


Core weight é 
Number of blocks 


Tolerance of graphite block 


machining - . «» £0-002in 
Thickness of reflector : 

Sides ; 3- Sift 

Top 3-25ft 

Bottom 2-67ft 


Fuel (natural uranium) : 


Number of fuel channels 1696 (per reactor) 


Total charge About 130 tonnes 

Stacking . Vertically, six per channe! 

Density ‘ .. 18*7gm_c.c. (0° 676 Ib/in*) 

Rod length . 40in 

Rod diameter . btSie 

Weight of rod 28 Ib 

Fuel element cans 

Material .. “* Magnox "’ magnesium alloy 

Length ; 43-8in (including cone and 
spider) 

Internal diameter 1+ 16Sin 

External diameter . 1:°30in 

Fin tip diameter ; ... 2°125in 

Finning . Single-start helical fins, 0-1 25in 
pitch by 0-41in radial width 

Control rods 

Material Stainless steel tube lined with 
3 and 4 per cent boron stec! 
sleeves 

Weight per rod 120 1b 


Provision for sixty, of which 
forty-eight are used for 
normal operation 

Multi-strand flexible stainless 
steel cable 


Number (per reactor) 


Suspension 


Maximum speed (for shut- 
off) ... 4ft per second 

Minimum speed 0- Sin per minute 
ravel 21ft 

Coarse control Up to sixty rods ganged together 

Fine control... Up to four rods, manually oper 
ated 

Synchronous motor, driving 
through a solenoid clutch and 
an eddy current brake 


Winch mechanism 


DIFFERENCES BETWEEN CHAPELCROSS AND 
CALDER HALI 

As already indicated, the main physical 
difference between Chapelcross and Calder 
Hall are in the station layout. Chapelcross 
is designed from the start as a self-contained 
four-reactor station. The in-line arrange 
ment of the reactors, as illustrated above, 
with the single turbine house and the fou! 
cooling towers, simplifies operational and 
maintenance problems compared with Calder 
Hall, where the * A’ and ** B™ stations are, 
to a large extent, independent entities. 

There are sixteen blowers (four per reacto 
One per heat exchanger). Twelve of them a! 
arranged in three blower houses which 
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common to and link the four reactor build- 
ings. The remaining four blowers, two for 
No. | reactor and two for No. 4, are installed 
in end blower houses. 

Some of the other points of difference 
between Chapelcross and Calder Hall are 
mentioned below. 

Sleeved Fuel Elements.—A recent design 
modification introduced on Chapelcross reac- 
tors Nos. 2, 3 and 4, concerns the introduction 
of removable graphite sleeves into all fuel 
channels to provide a solution to the stored 
energy problems associated with irradiation 
damage (Wigner effects) of the graphite 
moderator. ~ 

The removable sleeves are so designed 
that a small gap is left between them and 
the bulk of the graphite. This gap, which 
becomes filled with the coolant gas, acts as 
a thermal insulation barrier and ensures 
that the bulk graphite temperature is raised 
above its normal value, thus ensuring some 
measure of self-annealing. 

This solution can be applied in two ways— 
one for existing reactors and another for 
reactors under construction. In the latter 
it is possible to modify the core bricks 
before erection and to fit removable graphite 
sleeves without reducing channel diameters. 
This course is being adopted for Chapelcross 
reactors Nos. 2, 3 and 4. No | reactor will 
use the alternative method of sleeving 
whereby “* Magnox” sleeves are lowered 
into unmodified channels, if this is necessary 
in the future ; however, since this operation 
reduces reactivity and channel flows, thus 
reducing power, and adds appreciably to 
outage times, the graphite sleeve has been 
adopted wherever possible. 

Storage Pond for Irradiated Fuel Elements. 
—A water-filled storage pond for irradiated 
uranium is not required at Calder Hall 
because of the close proximity to the Wind- 
scale ponds. Chapelcross is 75 miles 
from the Windscale plutonium factory 
and, like the new nuclear power stations 
now under construction for the C.E.G.B. 
and §.S.E.B., it requires individual storage 
ponds. The pond is a reinforced concrete 
structure and consists of two rectangular 
storage ponds side by side, separated by a 
common division wall. The water depth is 
about I&ft and each pond holds approxi- 
mately 400,000 gallons of water. It has 
sufficient capacity to hold a number of 
cartridges equivalent to about three reactor 
charges. Irradiated fuel will be taken to the 
pond in standard containers holding 
24 cartridges, using the rail track on the 
north side of the reactors, and will be 
left to decay for some months: it will then 
be transported by road to the plutonium 
processing plant at Windscale. 

The major functions of the pond are to 
ensure that transport delays do not affect 
reactor outage times and to ease the trans- 
port problem so far as vehicles, containers 
and manpower are concerned. The Chapel- 
cross reactors, like those at Calder, can only 
be refuelled when they are shut-down and 
when the coolant gas pressure is at near 
atmospheric. It has been found that the 
refuelling time virtually determines the 
reactor outage time, any necessary main- 
tenance can be effected simultaneously, 
and hence it is essential to keep refuelling 
time to a minimum to ensure maximum 
production. The storage pond assists in this 
by providing a storage point in the fuel 
cycle and then allowing refuelling operations 

oO be almost entirely independent of external 
port arrangements. 

\nother advantage of the storage pond is 

ables use to be made of the natural 

‘Giouctive decay of the irradiated fuel 
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elements. Any decay eases the shielding 
problems associated with any subsequent 
handling operations. After the delay period 
it 1s estimated that it will be possible to 
transport from Chapelcross to Windscale 
Six times as mfany cartridges per container 
as is possible from Calder to Windscale. 
The Chapelcross containers are about 50 
per cent heavier but there is nevertheless a 
gain factor of four in the number of cartridges 
per container, thus diminishing the require- 
ment for containers, vehicles and man- 
power. 

The cooling pond handling equipment 
provides for recovery of the irradiated 
elements and their disposal into transporta- 
tion flasks for processing at Windscale 
Works. 

The cranes supplied for this plant by Bab- 
cock and Wilcox include a 50-ton electric 
overhead travelling crane which carries the 
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decontamination tank. Besides the normal 
storage crane facilities, there is a 74-ton 
electric overhead general-purpose travelling 
crane which serves a separate pond contain- 
ing special flasks for the storage of damaged 
fuel elements. 

Water Supply.—Chapelcross takes water 
from the Black Esk River at a daily rate of 
160,000 gallons. This river, from which 
most of Dumfriesshire’s potable water is 
drawn, has a rate of flow varying from a 
maximum of 1,000,000 gallons a day to the 
dry season low of 500,000 gallons. The 
County Council has recently accepted a 
tender for the construction of a 500 million 
gallons reservoir, on the Black Esk near 
Kilburn, and a 950ft long, 62ft high earthen 
dam is to be built in the first phase of this 
project—which should be completed by 
1962. When this reservoir is completed, 
the County Authority will have a guaranteed 
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Charge floor of No. 1 reactor. On the left is a closed-circuit television system for examination 
of fuel channels. The cable for lowering the television camera into the channels is on the extreme 
right. A charging machine is in the centre 


standard flasks, loaded with spent fuel 
elements, from the pile cap to the loading 
and unloading bays of the two cooling 
ponds. These manipulating bays are ser- 
viced by two 1600 lb travelling platforms 
each fitted with a hydraulic ram and grab 
mechanism which removes the basket laden 
with spent fuel elements from the flask and 
positions the basket ready for the transfer 
of the elements to a storage skip. Two 
34-ton skip-handling Goliath cranes, one 
to each pond, carry the filled baskets to 
the storage ponds where they are positioned 
in a pre-arranged pattern for storage. The 
skip-handling machine is a remote ram- 
operated grab mechanism arranged on a 
travelling gantry across each pond and 
fitted with variable speed gear for traversing. 
Photo-electric cells are used in both direc- 
tions to indicate skip storage positions, and 
the ram gear is interlocked with this indi- 
cation to prevent inadvertent release of the 
skip. A 1-ton basket-handling crane removes 
the empty basket from the pond, after 
transfer of the spent fuel elements to the 
storage skip, and lowers it into a water spray 


daily supply of 5,500,000 gallons against the 
present guaranted daily supply of 250,000 
gallons. 


SOME CONSTRUCTION DETAILS 


The subsoil consists of boulder clay over- 
lying round sandstone rock at depths rang- 
ing from 25ft to 60ft along the site. To 
ensure a sound foundation, the biological 
shields of the reactors, concrete structures 
with 7ft thick walls, 90ft high and 46f; 
across the inside, were built directly on to 
the rock as the raft type foundations used 
at Calder Hall would not be suitable for 
this kind of ground. The foundations and 
biological shield were made from concrete 
to meet the same rigid specification as called 
for at Calder Hall, but using 75 per cent 
gravel from local pits with 25 per cent 
whinstone. A crushing strength of 3000 Ib 
per square inch at twenty-eight days and a 
dry density of 150lb per cubic foot as 
requiréd by specification was readily obtained. 
The maximum amount of concrete placed 
in any one week was 3262 cubic yards, and 
over the peak period of construction the 
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amount of concrete placed per week averaged 
of the order of 2000 cubic yards. 

Pressure Vessel.—With the shield side 
walls complete, the 6in steel thermal shield 


was installed and the final assembly of 


the pressure vessel inside it was then begun. 


Each pressure vessel is cylindrical, of 


fusion welded construction to Lloyd’s Class I 
standard, and is 37ft diameter by 70ft 
overall height. It consists of five strakes 
and top and bottom domes of semi-ellip- 
soidal form, the radii being 26ft for the 
crown and 8ft 3in for the knuckle. The 
graphite moderator and associated equip- 
ment weighing approximately 1400 tons is 
supported on a rectangular grid framework, 
the ends of which terminate on a circular 
ring girder. The grid itself is supported on 





Charging basket (with twenty-four fuel elements) 
being loaded into a charging machine at 
Chapelcross 


twenty brackets equally spaced around the 
vessel and welded to check plates which in 
turn are welded to the bottom dome. The 
load is transmitted directiy through the 
vessel wall to an equal number of external 
support brackets welded to check plates 
directly opposite the inner brackets. As a 
result the stresses which arise from the inner 
load are not directly added to the membrane 
stresses in the vessel caused by the internal 
pressure. The external brackets also take 
the total load of the vessel including charge 
tubes and sampling equipment, ducts, &c., 
which amounts to nearly 500 tons. 

The external brackets seat on the rolling 
surfaces of a number of columns made in 
the form of inverted ** A ’’ frames with twenty 
points of connection to the vessel and ten 
to the foundations. The bases of the 
columns roll on flat plates mounted on 
grillages which rest on the concrete bio- 
logical shield. Free radial movement of 
the vessel is permitted by rolling of the 
columns whilst the “A” frame gives a 
very rigid support in the tangential direction, 
tilting being prevented by the stabilising 
force provided by the weight of the vessel 
itself, thus maintaining a constant vertical 
centre line. 

To avoid the heavy reinforcements which 
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Installation of graphite base plates in No. 1 

reactor at Chapelcross. ‘‘ Water micrometers ’’ are 

used for levelling these 4in thick plates to a tolerance 
of +0-010—nil 


would have been necessary if the four 
4ft 6in diameter iniet ducts had passed 
directly to the main vessel, a 12ft diameter 
cylindrical inlet dome was centrally positioned 
in the bottom head, the connection being a 
massive forged ring. The openings of the 
four outlet ducts were limited to 3ft 6in 
diameter to keep the stresses within accept- 
able limits and the ducts were then diffused 
over a length of some IIft to the normal 


diameter of 4ft 6in. To avoid the use of 


reinforcing plates, 44in thick shell plate was 
used to reduce the stress concentrations and 
to permit the maximum radiographic 
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examination ; 112 charge tubes were se! 
into the top dome. There are also smalle: 
orifices for sampling equipment and thermo 
couple tubes, graphite growth measuring 
tubes and a viewing tube. 

Between the moderator and the pressure 
vessel a seal is fitted to a ring beam above 
the upper face of the support grid to prevent 
the by-passing of the coolant channels by 
the gas. To assist the gas flow through the 
vessel fairings were introduced in the inlet 
and outlet manifolds and below the grid 
support. 

The pressure vessels were fabricated at 
site following trial erection at the Whessoe 
works in Darlington. Each involved 1700ft 
of welding, the butt welds being 100 per cent 
radiographed. Magnetic crack detection 
was employed to test all fillet welds. The 
main cylindrical barrel of each vessel con- 
sisted of five strakes. The bottom four 
strakes contained five plates, each 7ft 2in 
high by 23ft 4in approximately, while the 
top strake, 7ft 9in high, contained the 4+4in 
thick reinforcing plates, outlet ducts and 
other branches. The top and bottom domes 
were constructed from sixteen petal plates 
and sixteen knuckle plates, with, in the 
former case, a crown plate fabricated in 
halves. Cutting of the plates for the domes 
was done by a special automatic machine 
developed by the contractor. The plates for 
the shell were also shaped and prepared in 
the works at Darlington. 

Site construction was in five main parts on 
a special area in line with the lifting derrick 
so that the lifts could be easily transferred 
on bogies to the lifting point. Each part was 
then lifted 100ft over the concrete biological 
shield. The five lifts were (1) the bottom 
dome (weighing approximately 57 tons) ; 
(2) the lower cylindrical barrel of three 
strakes (98 tons) ; (3) the upper cylindrical 
barrel of two strakes including the outlet 
ducts (75 tons) ; (4) the moderator support 
grid (36 tons) ; and (5) the top dome (96 
tons). 

Stress relief was done in accordance with 
the A.P.1./A.S.M.E. code and B.S. 1500. 
Maximum temperature was reached in 
70 hours and the soaking time was about 74 
hours at approximately 600 deg. Cent. Heat- 








Part of 1696 pipe channels for gas sampling in the burst slug detection gear at Chapelcross 
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, by internal radiant electric heaters con- 

d from outside the biological shield. The 
iniess steel tubing for the heaters was 
ranged inside the vessel about 3ft 6in 
“om the vessel wall so as to give a maximum 
temperature to 800 deg. Cent. 


surlace 


Power was available, for a heat output of 


4-5 10® B.Th.U. per hour (some 1-3MW). 

Four tests were carried out : first a “* cold 
air” test at pressure up to 135 lb per square 
inch gauge; secondly, vacuum test to a 
nominal figure of 3in Hg. absolute ; thirdly, 
after loading with graphite, the “cold air” 
test was repeated up to 1151b per square 





Induction heating brazing of pipes in the burst 
slug detection system at Chapelcross 


inch gauge ; fourthly, hot pressure testing 
with the primary circuit in operation, to 
115 lb per square inch gauge, the circulating 
gas being steam heated to 140 deg. Cent. 
During these tests strain gauge readings were 
taken to provide a true stress pattern of all 
local high stress points. 

The baseplate on which the graphite core 
rests consists of sixty-nine steel plates each 
4in thick and weighing approximately | 
ton, the top surface of each plate being 
machined to provide an accurately level 
surface. In the levelling of the plates, which is 
carried out with the aid of water micrometers, 
a tolerance of only plus 0-010 of an inch and 
minus nil is permitted. The graphite struc- 
ture is 27ft high 36ft in diameter and consists 
of 58,000 graphite bricks and tiles, with a 
total weight of about 1050 tons. The first 
layer of graphite is laid on ball bearings 
and held in position by jacks which fit into 
the baseplates. The graphite is jacked within 
a strict tolerance to preset straight edges. 
hese and all other layers are tied together 
by restraints which are drawn up to the 
tightness required by twelve sets of spanners 
all operating simultaneously. The strain of 
the ties is established by measuring the 
stress On the outer sleeve of the tie bars. 
[he bricks, tiles and sleeves are all brought 
up trom the graphite store in wheeled skips 
ind carried in specially equipped clean vans 
the sequence in which they are to be laid. 
ley are then inspected for condition, and 
+ tested for tolerance, before being trans- 
ierred into the vessel and taken from the 
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skips, and laid; without any stock pile, in the 


Vessel ii 


work is carried out under very 
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stringent clean conditions and every man has 
a complete change of clothing on entering 
the vessel. 

Day and night shifts were worked on this 
installation by Thos. W. Ward, Ltd., each 
shift consisting of one chargehand mill- 
wright, two millwrights, thirty-seven fitters’ 
mates, and two erectors ; the time required 
for completion was forty days of two shifts. 

Approximately forty miles of tin nominal 
bore stainless steel tubing was laid inside 
and outside each pressure vessel to provide 
for regular monitoring of the coolant gas 
in the fuel channels, as required by the 
burst slug detection gear. There are 1696 
separate pipe channels, each channel usually 
consisting of seven pipes which are joined 
by a coupling brazed by Delapena induction 
heating equipment, the total number of 
brazed joints being about 12,000. The pipes 
are prefabricated at Calder Works, then 
cleaned inside and out at the degreasing 
plant at site with trichlorethylene, and 
transported in special containers to the 
reactors. All pipes are individually numbered 
in order of assembly, and are all tested for 
continuity, pressure and leaks as the work 
proceeds, leaks being repaired by a seal 
weld on each side of the coupling, using the 
argon arc technique. This pipe installation 
work was carried out by Thos. W. Ward, 
Ltd. 


MAIN CONTRACTORS 


The contractors responsible for the main items of plant are as 
follows : Reactor pressure vessels, Whessoe, Ltd.; installation 
of plant and machinery (including burst slug detection, charge 
pans, graphite baseplate and core and thermal shield) and 
operation of site maintenance shop, &c., Thos. W. Ward, Ltd.: 
heat exchangers (sixteen), main coolant ducting and cranes 
(seven) serving cooling pond, Babcock and Wilcox, Ltd.; CO, 
storage plant, the Distillers Company, Ltd.; fuel charge and 
discharge equipment, Strachan and Henshaw, Ltd.; reactor 
control system, Metropolitan-Vickers Electrical Company, Ltd. ; 
23MW turbo-generators (eight) with condensing plant and 
auxiliaries, gas circulators (sixteen), dump condensers (four) and 
cooling gas duct work, C. A. Parsons and Co., Ltd.; high pressure 
and low pressyse pipework, Stewarts and Lloyds, Ltd.; I11kV 
and 3-3kV paffer-insulated cables, 1-1kV power and control 
cables, 660V and 250V rubber insulated with protective armouring 
and mineral insulated cables, W. T. Henley’s Telegraph Works 
Company, Ltd.; 11kV, 3-3kV and low-voltage switchgear 
the English Electric Company, Ltd.; lighting, heating and smal! 
power installations, James Kilpatrick and Sons, Ltd 

The main civil engineering contractor is the Mitchel! Con- 
struction Company, Ltd. 

Other contractors participating at Chapelcross include 

W. H. Allen, Sons and Co., Ltd.; Sir W. H. Bailey and Co.., 
Ltd.; J. Blakeborough and Sons, Ltd.:; Wm. Boby and Co., Ltd.; 
John Boyd and Co. (Engineers), Ltd.; Broadbent and Co 
(Rochdale), Ltd.; Bruce Peebles, Ltd.; Carbon Dioxide Company, 
Ltd.; Cochran and Co. (Annan), Ltd.; Crossley Bros., Ltd 
Elliott Bros. (London), Ltd.; James W. Ellis and Co., Ltd.; 
Alex. Findlay and Co., Ltd.; Matthew Hal! and Co.. Ltd 
Hopkinsons, Ltd.; James Howden and Co., Ltd.; George 
Kent, Ltd.; | Metropolitan-Vickers Electrical Company, Ltd.; 
Newall Insulation Company, Ltd.; New Western (Engineering) 
Ltd.; The Permutit Company, Ltd.; Plessey Nucleonics, Ltd.; 
A. Reyrolle and Co., Lid.; James Scott and Co. (Elec. Engineers), 
Ltd.; A. A. Stuart and Sons, Ltd.; Sulzer Bros. (London), 
Ltd.; Taylor Woodrow Construction, Ltd.; Versil, Ltd.; 
Wallace and Tiernan, Ltd.; J. M. Wells and Co., Ltd., and the 
Wharton Crane and Hoist Company, Ltd. 


Convention on Thermonuclear 
Processes 


BELOW we reproduce part of the opening 
remarks made by Dr. B. J. F. Schonland (Director 
of the U.K. Atomic Energy Research Estab- 
lishment, Harwell) at the first session of the 
Convention on Thermonuclear Processes in 
London last week by the Institution of Electrical 
Engineers in conjunction with the British 
Nuclear Energy Conference. 

The long path towards the achievement of a 
controlled thermonuclear reactor will contain 
a number of major steps. The first step is to 
demonstrate in laboratory conditions that a 
deuterium plasma can be maintained at such 
temperatures as to cause fusion as a result of 
the random motion of the colliding nuclei. 
That the energy is there to be tapped is not in 
dispute. The difficulty is that the physical 
conditions are extremely difficult to realise in a 
laboratory. Thus, the main effort at present is 
directed towards the making and containment 
of plasma and the study of whether the ions can 
be given a random distribution of velocities. 
What has to be demonstrated in the last stage 
of this work is that enough of this energy in a 
controllable—though not necessarily continuous 
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-form can be extracted from a device which 
will supply power economically taking full 
account of the cost of the fuel, of the equipment 
itself and the power needed to operate it. 

It became clear in the course of the year 1958 
and crystal clear after the Geneva Conference 
that in spite of much brilliant theoretical, 
experimental and engineering work, no one in 
the world had yet succeeded with certainty in 
the very first stage of producing a true controlled 
thermonuclear reaction. The emission of 
neutrons from these devices has been in most 
cases only an index of plasma instability. 

The confinement of a plasma for a time long 
enough to heat it to the necessary temperature 
has turned out to be exceedingly difficult. In 
all devices so far carried to what should be the 
point of “ ignition’? most of the energy put in 
to heat the plasma is lost from it extremely 
fast and only a small fraction is retained as heat. 
It seems that intense ultra-violet radiation 
from impurity ions is one source of loss, There 
is evidence of another loss mechanism in intense 
X-rays, mainly soft X-rays, produced at the 
walls by runaway electrons able to escape from 
magnetic restraint as a result of local perturba- 
tions of the plasma itself. There is also the 
possibility of intense high frequency or micro- 
wave radiation from the plasma. The vehicles 
of energy loss and their relative importance are 
likely to be clear before very long and attention 
is already being concentrated on the mechanisms 
of instability which give rise to them. It appears 
that a high temperature conducting plasma is 
subject to both large-scale and small-scale 
instabilities. The former, which are hydro- 
magnetic, have been expected and ingeniously 
countered in devices such as “ Zeta’? and the 
* Stellarator.”” But the small-scale instabilities 
need much more study before they can be con- 
trolled for they seem to arise from extremely 
complex turbulence in the current-carrying skin 
of the plasma. Whether this is due to subtle 
hydro-magnetic disturbances, to the excitation 
of electro-static plasma vibrations or to unstable 
oscillations in plasma magnetic fields we do not 
yet know. Until we do the achievement of 
stage one will resemble Mrs. Beeton’s misquoted 
recipe for jugged hare—* First catch your hare ” 

for it is an elusive one. 

These are the reasons, as I see it, why most 
of the work going on in this field throughout 
the world is experimental and theoretical. It is 
directed towards establishing the physical facts 
of plasma behaviour at high temperature and 
high conductivity. It is not aimed at a “ break 
through *’ by the construction of large devices, 
though some of the experimental equipment 
must be large. As this meeting will show, the 
experiments require energy storage arrange- 
ments of a novel kind, high current switchgear 
of a speed and nature never before contemplated, 
and electronic and diagnostic devices which 
carry us into entirely new fields. Above all the 
work requires new ideas in fundamental and 
applied science and engineering. This I take it 
is the real object of this Conference, to stimulate 
interest in these new problems. Their solution 
will undoubtedly also have applications in 
many other branches of science and engineering. 

In this country our attention is at present 
directed mainly towards intensive study of 
plasmas produced in the “ pinch” device, slow 
and fast, and towards novel forms of “ pinch ” 
containment. We are, however, also giving 
thought to other means of containment, such as 
mirror machines. In planning the programme 
and in examining the results as they come 
forward, the Atomic Energy Authority, through 
its Member for Research, has the assistance of 
an Advisory Committee of eminent consultants 
from the Universities and elsewhere. Our 
general policy is to experiment with the object 
of understanding the plasma and the forces 
which mould it. Until this is done it is idle to 
talk of a thermonuclear reactor. 


On the other hand there is no need for undue 
pessimism about the outcome of the work. It 
may well turn out that the suppression of 
instabilities, fine grained and large, is a matter 
of a few simple tricks. The business of the 
applied scientist and the engineer is to tame 
Nature; we have done it before and we shall 
do it again. 
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Air Engines 


By T. FINKELSTEIN, Ph.D., D.LC., B.Sc., A.M.I.Mech.E.* 
No. [V—{ Concluded from page 571, April 10) 


In these articles a survey of the development of air engines is given, starting with 
the primitive ** furnace gas engine,” built at the beginning of the nineteenth century, 
and leading up to the modern single-stage Philips’ air liquefiers. The different 
types of air engines are classified into three groups: open cycle internal com- 
bustion, open cycle external combustion and closed cycle engines, invented 
respectively by Cayley in 1807, Ericsson in 1840, and Stirling in 1816. The 
principle of operation for these is explained and typical examples of each are 
given. Engines ranging from a small toy motor to a monstrosity with four 14ft 
diameter cylinders, running at 9 r.p.m., are described. To the writer's knowledge 
this is the first time that a comprehensive set of illustrations and descriptions of air 
engines has been assembled—.in fact, a picture of Stirling’s original engine of 1816 
has previously appeared in print on only one occasion. Recent new developments 
are dealt with and some interesting proposals for future applications of these basic 
scientific principles are made. 


PHILIPS ENGINES 
ETWEEN the two world wars very little 
use was made of air engines other than for 
trivial applications, such as scientific toys, or 
for very small engines for special purposes, 
such as liquid stirrers in laboratories or 
powered fans for the Far East. Although 
many older engineers still affectionately 
remember some small air engine as the first 
mechanical toy they ever played with as boys, 
the working principle was nearly forgotten, 
until even textbooks on thermodynamics 
included little more than a brief reference. 
This subject was again reopened a few years 
before the last world war at the Physical 
Research Laboratories at Eindhoven, then 
under the direction of Professor G. Holst. 
Tests showed that the overall thermal 
efficiency of air engines that were available at 
the time amounted to less than | per cent, 
compared with a figure indicated by the 
theory underlying the Carnot cycle, which 
may be up to fifty times as great. It is 
reported that this enormous difference 
between actual and theoretical performance 
caused Professor Holst to embark on this 
research, which was undertaken by a large 
team of scientists working under H. Rinia and 
continued partly in secret during the war 
under German occupation. Some leakage of 
information occurred, however, and towards 
the end of the war a German “ Spreng 
Kommando” was called in to remove a 
novel type of secret engine that was being 
developed. This they did, including some 
cylinders believed to contain a new secret 
fuel, which, on closer inspection, turned out 
to be nothing but compressed Dutch air.*' 
In the course of this research work the 
fundamental properties of Stirling engines in 
general were investigated. For this purpose 
a number of different experimental models 
were built, some of which used the Rider 
construction with two loaded pistons, others 
the Stirling single-cylinder principle with one 
piston and one displacer. When the war 
ended, a number of successful small proto- 
types had been produced with quite startling 
performance compared with the old type air 
engines.“ It was claimed that for equal 
powers the swept volume had been reduced 
by a factor of 125 and the weight by a factor 
of 50, comparison being made with a model 
still in production in 1923. Yet the general 
principle, as well as the layout of these 
single-cylinder engines hardly differed from 
Stirling’s original engine of 1816, as can be 
seen from Figs. 36 and 37. 
In Fig. 36 a simplified section through the 
engine referred to is given, while the photo- 
* Section Head Mechanical Engineering Laboratories, The 
English Electric Company, Ltd., Whetstone 


graph in Fig. 37 shows the external appear- 
ance. Comparing these with Fig. 6, it will be 
seen that apart from incorporating the 
driving mechanism in a crankcase, no funda- 
mental changes have been made. Yet this 
modern engine is evidently a product of the 
twentieth century, and bears a_ striking 
resemblance to air compressors or single- 
cylinder motor-cycle engines in current 
production.** This model combines the 
improvements and good points of all the 





Fig. 36—Diagrammatic cross section through a 

Philips’ single-cylinder engine of 1946. Comparison 

should be made with the original Stirling engine 
of 1816 shown in Fig. 6 


earlier models, with an application of modern 
theories in heat transfer, aerodynamics 
and strength of materials. In its construction 
use has been made of new available materials, 
such as heat resisting steel alloys. This 
modern-looking small engine has an output 
of about 2 h.p. and runs at a speed of up 
to 2000 r.p.m. with a pressure range of 20 
to 50 atmospheres. It is claimed that the 
power output and efficiency are comparable 
with those of internal combustion engines, 
while a number of important advantages are 
obtained. 

The cylinder top is heated by means of a 
gas flame, but in the photograph shown here 
the burner has been removed in order to 
show the appearance of the cylinder head. 
This dome is made of a thin shell of heat- 
resisting alloy to take the mechanical stress, 
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and is provided with fins made of a good 
heat conducting material, both externally 
and internally, in order to improve heat 
transfer. The power piston Z moves at the 
lower end of the cylinder, which is kept coo! 
by means of a water jacket. The displacer P. 
attached to a piston rod, passing through Z is 





Fig. 37—Exterior view of the single-cylinder Philips’ 
2 h.p. hot air engine. The gas burner has been 
removed for clarity 


covered at the top by a thin cap of nickel- 
chromium steel. This reduces heat losses 
via the transfer piston and also protects the 
sliding areas from the direct action of the 
hot gases. H, R and K are the heater, 
regenerator and cooler respectively, arranged 
in an annular duct surrounding the cylinder. 
H is simply formed by fins on the inside of 
the outer cylinder wall, K is a series of tubes 
through a water jacket, and the regenerator 
is a matrix made of thin wire by a special 
manufacturing process. The greatest gain 
in efficiency was achieved by a careful 
scientific design of these elements. It was 
necessary tO minimise the size of the heat 
exchangers without reducing their perform- 
ance, and without unduly increasing the 
flow resistance. At the same time, a very 
good regenerator design was achieved, and 
efficiencies over 95 per cent were claimed for 
this component. 

_The transmission links and the crankshaft 
A are enclosed in the crankcase Q, which is 
kept at an elevated pressure by means of the 
small air pump C. A small passage leads 
from the crankcase to a point uncovered by 
the power piston at the position of greatest 
volume, which roughly corresponds to the 
position of minimum pressure. The crank- 
case is thus kept constantly at a pressure 
corresponding to the minimum cycle pressure, 
and the only point where leakage can occur 
is Where the motor shaft emerges from the 
crankcase. 

It will have been noted that in spite of the 
enormous technological progress in neatly 
every other branch of engineering, in this 
instance there had been very little funda- 
mental improvement to a design as proposed 
by its inventor. The only advance that was 
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up to that time was Rider’s scheme, 
: two loaded pistons instead of a single 

,aded piston and a displacer. This pre- 
oared the ground for a further development, 
i.e. the proposal of multi-cylinder, multi- 
cycle engines, where several cycles according 
io the Rider system may take place on 
opposite sides of double-acting pistons. 
Due to a reduction in the number of main 
moving components, there would be an 
increase in mechanical efficiency as well as 
other incidental advantages. 

This proposition was made by van Weenen 
in 1946! and utilised in other engines con- 
structed by the Philips Company at Eind- 
hoven. Though certainly novel in its con- 
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described by Carnot. The fundamental 
property of such an engine is that when it is 
supplied -with heat energy it will run as a 
prime mover and convert heat into mech- 
anical power. Conversely it is also possible 
to supply mechanical power to drive such an 
engine, and it will then act as a heat pump 
and utilise this work in elevating heat to a 
higher temperature level. One early applica- 
tion of this principle was by Kirk in 1862, 
whose reversed air engine was reported to 
have worked for ten years.® 

It was found possible to use the Philips 
single-cylinder engine virtually without major 
modifications as a heat pump, achieving tem- 
peratures well below —-200 deg. Cent., and to 


Fig. 38—20 h.p., four-cylinder, double-acting Philips’ hot air engine with wobbleplate drive 


ception, a similar idea had been proposed 
much earlier by William Edward Newton 
in a patent dated April 4, 1853. This was 
for multi-cylinder air engines with alternate 
hot and cold cylinders, with individual 
cycles taking place partly beneath a piston 
in a hot cylinder, and above a piston in 
a cold cylinder. There is no record, how- 
ever, that these proposals had ever been used 
in a practical engine.!? 

Fig. 38 shows the only model constructed 


according to van Weenen’s proposals, of 


which details were published. It appears 
that this four-cycle engine has only nine 
main moving parts, as far as can be told from 
what meagre information is available. Four 
double-acting pistons are used, working 
in four parallel cylinders in ‘* square” 
formation. The engine is particularly com- 
pact because a wobbleplate is employed 
here instead of a more conventional trans- 
mission with two crankshafts. Many features 
developed for the single-cycle model aescribed 
above have been applied to this engine, such 
as annular heat exchangers and regenerators 
and the special design of cylinder heads and 
piston caps. This engine can be run in both 
directions and can be reversed while the 
engine is running by means of a slider, which 
interchanges the connections from the heat 
exchangers to the cylinders. This engine is 
rated at 20 h.p. and runs at 3000 r.p.m. 
According to information originally pub- 
‘ished, it was intended to proceed with the 
commercial development of hot air engines as 
prime movers, covering a range from frac- 
‘tonal horsepowers up to several hundred 
iorsepower. It would appear, however, that 
‘ the course of this development the pro- 
"ty of thermodynamic reversibility opened 
P New and even more promising prospects. 
\h engine constructed in accordance with 
2's principle, as explained with refer- 
‘is. 7, is perhaps the only practical 
an ideal heat engine as first 
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liquefy air without precompression. Thus a 
very simple and compact air liquefying 
machine had been obtained, and such units 
are being marketed and have been in regular 
use in a number of laboratories for some time. 
The appearance of an early experimental 
installation built in 1954 is shown in Fig. 39. 
The operator is seen drawing off liquid air, 
which has condensed on fins attached to the 
cylinder head inside the insulating cap seen 
on top of the machine. 

This machine is, in fact, a remarkable 
innovation and offers advantages that could 





Fig. 39—Single-cylinder, two piston gas refrigerating machine built by the 
Philips Company in 1954 for liquefying air at atmospheric pressure 
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not be achieved by any of the conventional 
methods for liquefying air. It is far simpler 
in construction, and as the air is not subjected 
to precompression before. liquefaction, an 
oil-tree product is obtained. Delivery of 
liquid air is stated to commence within 
fifteen minutes of starting up, compared 
with two hours often required with conven- 
tional equipment. This development has 
been fully described elsewhere, and for a 
more detailed description the interested 
reader is referred to references 66 to 71. 


FUTURE POSSIBILITIES 


In the first sections of this article a variety 
of different types of old-fashioned engines 
were described, all of which became com- 
pletely obsolete and survived only as museum 
pieces. For a long time they were only of 
interest to students of engineering history 
and, to a more limited extent, to theoretical 
thermodynamicists, in providing a hypo- 
thetical cycle of reference for other processes, 
while practical engineers made no use what- 
ever of this principle. It was then shown in 
the preceding section how in the course of 
the ambitious research programme by the 
Philips Company machines with a very 
impressive performance were developed. 

Full details of extremely efficient prime 
movers have been published more than ten 
years ago, yet at the time of writing it still 
seems that no air engines are being built or 
used for other purposes than research and 
development. In the reversed form, however, 
Philips’ gas refrigerators seem to have had 


, considerable success as air liquefiers and are 


being used fairly widely for this purpose. 
The questions that spring to mind are the 
following : 

(a) What will be the future of air engines in 
general ? 

(b) Does the long and varied development 
of air engines as prime movers represent no 
more than a dead branch on the evolutionary 
tree of technology, or will modern types of 
power producers soon come into general 
use ? 

(c) Will refrigerators with closed air cycles 
be employed for other purposes than lique- 
fying air as well, and will they differ greatly 
from existing designs ? 

An attempt to answer these questions is 
made in the con- 
cluding section of this 
article. 

Based merely on 
technical _considera- 
tions, the case for a 
revival of this scien- 
tific principle and its 
use for a variety of 
purposes is fairly clear. 
Stirling engines are 
probably the only 
practical example of 
heat engines with a 
theoretical . efficiency 
or coefficient of per- 
formance equal to 
Carnot’s law, which is 
the highest that can 
possibly be attained. 
As a_ corollary, it 
follows from funda- 
mental thermodynamic 
principles that such 
engines must be fully 
reversible in a thermo- 
dynamic sense. This 
is, in fact, true of 
Stirling engines, which 
can work either as 
prime movers or as 
heat pumps without 
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internal modifications. In practice there 
are certain technical difficulties in approxi- 
mating to this theoretical performance 
but, as published results have shown, 
these can certainly be overcome by an 
application of modern knowledge in 
thermodynamics, heat transfer, aerodynamics 
and theory of machines. Engines with con- 
siderable development potential can therefore 
now be designed with an inherent basic 
efficiency higher than existing types. There 
is, therefore, a very strong argument for 
devoting further attention to basic research 
into the fundamental properties of such 
systems. 

The commercial prospects of air engines 
are rather more difficult to assess. It is 
evidently true that a radically different piece 
of machinery will be much more readily 
accepted for applications where no alternative 
equipment with a roughly similar perfor- 
mance is available. Where conventional types 
of machines can be obtained whose perfor- 
mance is adequate and which have already 
gone through a lengthy process of technical 
development, it takes a long time to establish 
a revolutionary new type of product in direct 
competition. This will be the case, even if 
there are certain marginal advantages in 
performance or in constructional features and, 
even more so, if the new product is somewhat 
more expensive, which at least initially is 
often likely to be the case. Hence a practical 
application of Stirling engines in the near 
future will, therefore, probably be in fields 
where no alternatives exist with corresponding 
performance. 

The Philips gas refrigerator is, in fact, a 
demonstration of this rule. It so happens 
that up to recently there was a wide gap in 
the range of temperatures that could usefully 
be achieved with available refrigerating 
systems, and no practical principle that could 
produce temperatures between those obtained 
by evaporative types of refrigerators and by 
conventional air liquefiers was known. Waste- 
ful methods, such as using liquid air or solid 
carbon dioxide, had to be resorted to for 
cooling in the range of, say, —80 deg. 
and — 180 deg. Cent. There was, in fact, a 
‘natural’ opening for any new type of 
refrigerator operating within these limits, and 
it is quite likely that Stirling cycle cooling 
machines will continue to be used for this 
purpose. In view of the special advantages 
of the Stirling gas refrigerator, it would 
appear that the useful temperature range 
could certainly be extended, possibly through 
the use of a radically different design. It 
follows, therefore, that there should be quite 
a number of different applications as heat 
pumps that can be foreseen at this stage. In 
iheory, possible applications range all the 
way from cooling machines for theoretical 
physicists to reach very low temperature 
levels, to heat pumps for elevating low-grade 
thermal energy. 

As an isolated example of many possible 
constructions that could be used, an experi- 
mental prototype of a two-cycle double- 
acting Stirling engine, designed and built by 
the writer for domestic refrigeration, is shown 
in Fig. 40. Running tests proved that the 
coefficient of performance was superior to 
that of conventional equipment. The advan- 
tages of equipment which uses an unpres- 
surised circulating system without the use 
of a volatile refrigerant are obvious. In 
this way it is possible to construct kitchen 
cabinets with actuating units mounted 
remotely, for example, on the exterior of the 
house wall. Nevertheless, such a scheme 
would be in direct competition with vapour- 
compression and absorption type of refrigera- 
tors in common use to-day, and its ultimate 
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success would depend largely on a variety 
of other factors, such as manufacturing 
costs, consumer preference, development 
expenditure, &c. 

Before examining in detail other different 
future possibilities, it is well worth emphasis- 


ing that due to the prolonged stagnation of 


engineering development in this field, a great 
number of fundamental technical aspects 
remain to be investigated. These include 
such basic problems as cylinder arrangement, 
thermodynamic analysis, heat exchanger 
layout, operational parameters, &c., and it is 
intended to deal with many of these problems 
in a later article. It is also pointed out here 
that it is always difficult to try to prophesy 
future developments, and the following notes 





Fig. 40—Experimental prototype of two-cylinder 
double-acting Stirling engine for domestic refrigera- 
tion, built in 1957 


are no more than a collection of random 
possibilities that might be forecast at this 
stage. 

For applications in the moderate tem- 
perature range, as, for example, in air-con- 
ditioning equipment, mechanical efficiency 
becomes important. It is possible that for 
this purpose the usual piston-cylinder 
assembly might be substituted by sealed 
bellows units. Extremely simple and com- 
pact air conditioners could be developed in 
this way, which would give either a cooling 
or a heating output at the flick of a switch. 
Another possibility worth examining for 
applications where a blowing or ventilating 
effect, coupled with a temperature change, is 
called for, is the use of an open cycle some- 
where intermediate between Stirling’s and 
Ericsson’s system. Unlike the other two 
main cooling systems in use to-day, the 
physical size of Stirling type refrigerators can 
be made much smaller. It is therefore 
possible to construct very small refrigerating 
devices, such as, for example, a “ cocktail 
cooler,’ which one could insert into indi- 
vidual glasses to cool their contents. 

In the field of prime movers, it will again 
be appreciated that’ although it might be 
quite feasible to construct Stirling engines 
in the medium power range, say, up to 10 h.p., 
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which could compete on level terms with 
internal combustion engines in efficiency, 
compactness and cheapness, they will only 
be successful if some special advantage can 
be shown. For example, for underdeveloped 
countries, where neither manufactured fuel, 
nor operators of even moderate mechanica] 
skill may be available, the simplicity of such 
engines and their ability to run on any 
“natural ’’ fuel such as brushwood or 
even camel dung, might be the deciding 
factor. With a relatively moderate amount 
of expenditure on development, an engine 
could certainly be evolved which would be 
of great benefit to power-starved countries 
such as India or China. 

Another possibility lies in building Stirling 
engines which contain dynamo armatures 
as integral parts in a hermetically sealed and 
pressurised crankcase, resulting in a durable, 
compact and efficient electrical generator 
from thermal energy for moderate powers 
in isolated locations, such as for lighting, 
working wireless sets or charging batteries. 
In this connection it may be said that the 
old scheme of using solar energy for actuating 
a hot air engine is certainly due for a 
reappraisal, and experiments have, in fact, 
been carried out for this in recent years by 
Khanna in India.*” 

Still other applications could be based on 
some specific advantages Stirling engines 
have, such as silence, reliability or durability, 
and some examples of these are given here, 
selected at random. Small boats could be 
driven by Stirling engines either as out- 
board or inboard motors, which would be 
nearly inaudible in comparison with existing 
engines. For use in atomic piles or with 
other thermo-nuclear devices, continuous 
running, inaccessible and self-contained prime 
movers could be built. For the liquefaction 
of gases for export overseas and the sub- 
sequent recovery of the thermal energy, 
reversible cycle engines may be called for. 
Lastly, a durable, simple and robust starter 
for gas turbines could be made. 

An attempt has been made in this last 
section to highlight a few of many possible 
future applications of the Stirling principle 
in a very wide field. It is worth repeating, 
however, that all the examples suggested 
here are no more than conjectures, and it 
remains to be seen which course this develop- 
ment will take in the near future. It is to be 
hoped that this article may at least have 
stimulated further interest in a promising 
and fascinating subject that has been 
neglected for far too long. 
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P.V.C. WaTEeR Main —The first major installation 
in the North of England of rigid P.V.C. underground 
water main has just been completed. This main, 
which was laid for the Mid and South East Cheshire 
Water Board, consists of over 10,000ft of 4in diameter 

Chemidus 2000” pipe made by Chemidus Plastics, 

' * pipe was jointed on site using a special 

Only three men were required for the 
which was completed at the rate of 
it-hour working day. 
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Recent Thermonuclear Experiments 
with Sceptre IIIA 


In one of the papers discussed at the 1.E.E. convention on thermonuclear processes 
(April 29-30), Dr. A. A. Ware* gave some details of recent experiments with the 
toroidal discharge apparatus Sceptre 111A (a modification of the earlier Sceptre 111). 
The evidence of many of the measurements suggests that the large electron-energy 
loss associated with this type of discharge is caused by an electron-particle loss to 
the tube walls. If this is correct, the observed Doppler broadening and Doppler 
shift of the ion spectral lines have simple explanations. In the paper, reproduced 
below, a mechanism is suggested for the electron-particle loss. 


the previous experiments! with Sceptre III, 
the evidence from the light emitted by 
highly ionised impurity atoms and from the 
magnetic-field measurements suggested that 
the discharge had been stabilised against the 
gross wriggle instability. However, since 
some high-frequency fluctuations were still 
present, particularly on the magnetic-probe 
measurements, it seemed likely that a less 
gross form of instability still remained. 
Measurements of the Doppler broadening of 
the spectral lines of the impurity ions!? 
indicated a Maxwellian distribution of ion 
velocities corresponding to positive-ion tem- 
peratures, 7,, in the range 1-3 x 10® deg. K. 
Since a random mass motion such as turbu- 
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Fig. 1—Schematic of Sceptre IIIA 


lence could give such a distribution of 
velocities, the results do not prove the 
existence of these temperatures. Nuclear 
reactions occurred in the discharge when 
deuterium was used,” but the reaction rates 
were higher than expected from the Doppler 
broadening ‘ temperatures.” Energy mea- 
surements on the protons emitted by the 
reactions? showed a centre of mass velocity 
of the reacting deuterons of 4 10’cm per 
second, suggesting that a spurious accelera- 
tion of deuterons was the cause of the reac- 
tions rather than a high temperature. 
Measurements of the electron temperature, 
T,., from the intensity of the carbon V spectra! 
linest gave a much lower value than the 
Doppler broadening ion “ temperatures,” 
namely, about 2 10° deg. K. This electron 
temperature is about two orders of mag- 
nitude below that calculated for the same 
energy input assuming no heat losses, so that 
irk *A-E.[. Research Laboratories. : 











an effective cooling mechanism must be 
operating on the electrons. Similar low 
electron temperatures were reported at the 
recent Geneva Conference for other pinch- 
effect experiments,°~’ and also in connection 
with ohmic heating in the Stellarator.® It 
therefore seems likely that there is a common 
cooling mechanism which is inherent in this 
type of discharge. 

This was the state of our knowledge by the 
middle of 1958, and it was evident that the 
main problems to be solved were : 

(a) What is the cooling mechanism operat- 
ing on the electrons ? 

(b) What is the cause of the Doppler 
broadening ? If it is a high temperature, 
then since it had been 
expected that the ions 
would be heated 
mainly by collision 
with the electrons and 
this would give 7,<7, 
what is the ion heat- 
ing mechanism ? 

(c) What is the 
cause of the “ bars” 
seen on the streak 
photographs ?! 

(7) What are the 
high-frequency _ fluct- 
uations ? 

(e) What is the 
accelerating mechan- 
ism causing the nu- 
clear reactions ? 

It was at this stage 
that Sceptre LI was 
dismantled and modi- 
fied in order to 
facilitate further meas- 
urements on the dis- 
charge. The modified 
apparatus, known as 
Sceptre IIIA, came 
into operation in August, 1958, and most 
of the. results described here were ob- 
tained with it. 
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DESCRIPTION OF APPARATUS 


The main structural details of Sceptre ILLA 
are shown in Fig. 1. The main changes from 
Sceptre III? are the following. First, the 
coils producing the stabilising magnetic field; 
Bo, have been replaced by a new set of 
208 single-turn water-cooled coils. Each 
coil is made from solid copper |-Sin deep, 
the thickness being 0-25in over the inner half 
of the coil and 0-Sin over the outer half 
(see Fig. 1), the coil thickness being varied 
in this manner to achieve minimum coil 
resistance with the space available. The coil 
is cooled by a #in-bore copper tube soldered 
to its outer edge. The coils are supplied from 
a 315kW, 3-5kA, d.c. generator. With these 
coils, not only can larger magnetic fields be 
obtained (up to 2:4kG), but the improved 
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cooling makes possible a higher discharge 
repetition rate. The magnetic field can be 
applied continuously up to | -5kG. 

Secondly, two of the straight sections in 
the torus have been replaced by new sections 
which are 2in longer, i.e. 7-Sin long. As 
illustrated, one of these sections contains a 
quartz window situated close to the tube wall. 
With the aid of mirrors mounted outside the 
window, the discharge can now be viewed 
tangentially with respect to the circle of the 
torus as well as radially. The other section 
contains an aperture into which improved 
nuclear plate cameras can be fitted. 

In all other respects the apparatus is the 
same as Sceptre III]. The primary has 
twenty-four turns, which can be connected to 
give an 8 : 1,16: | or 24: | transformer ratio 
with respect to the discharge. The same 
condenser bank has been used so far, the 
maximum voltage, V., being 30kV, corres- 
ponding to a maximum energy of 66kJ. 

Another paper® describes the instrumenta- 
tion used to make the measurements on the 
discharge referred to below. The co-ordi- 
nates used to describe the results are : r, the 
distance from the centre of the discharge tube 
bore ; ¢, the angular displacement along the 
tube parallel to positive current with the 
axis of rotation of the torus as centre ; and 
8, the angular rotation about the axis of the 
tubing. 


EXPERIMENTAL RESULTS 


Current and Voltage Measurements.—The 
oscillograms taken of the gas current and 
voltage have shown that the waveforms are 
the same as with Sceptre III. In particular, 
the peak gas current for a given set of 
conditions has been unchanged, and for the 
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Fig. 2—Variation of peak gas current, J, with applied 
magnetic field, By» 


sake of reference, the variation of peak 
current with condenser voltage and applied 
magnetic field Bgo, is reproduced again in 
Fig. 2. 

Electron Temperature.—A method for 
measuring the electron temperature from the 
absolute intensity of the carbon V spectrum 
has been devised by Kaufman and Williams.* 
With this method they have now obtained the 
electron temperature over a fairly wide range 
of discharge parameters, and the results show 
the electron temperature to be remarkably 
constant for all the conditions studied. 
Thus, for example, Fig. 3 shows the varia- 
tion of 7. with Bg g when the condenser 
voltage and initial deuterium pressure, Po, 
are kept constant at 25kV and 1-4 10-*mm 
Hg respectively. Because of the possible 
errors involved, the slight increase of T, 
with By, is not significant. In any case, in 
comparison with the temperatures which 
would be obtained with no heat losses, the 
variation is trivial. It can also be seen from 
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Fig. 3 that 7, is the same for both the 8 : | 
and 16:1 transformer ratios, and again no 
appreciable variation occurred over the 
condenser-voltage range studied, namely, 
20-27 - 5kV. 

All these measurements of 7. apply to 
the central core of the discharge since this 








x 10° 
30° 
° x 
Fy 25 ce ° x . 
add 
2:0 - 
oo i i 
500 1000 1500 2000 
Bg, GAUSS 


Deuterium, 1-4 x 10-*mm Hg 
Condenser voltage, 25kV. 
O O 8turn primary. x x x 16-turn primary 


Fig. 3—Variation of electron temperature with 
applied magnetic field 


is the only part which emits the carbon V 
spectrum. 

Doppler Broadening and Shift.—Using the 
new quartz window, a spectroscopic study 
has been made viewing the discharge in 
three directions, namely radially and in the 
two tangential directions parallel and anti- 
parallel to the gas current. As in the past, 
many discharge pulses were required to give 
a sufficient exposure on the photographic 
plate which records the spectrum. Prelim- 
inary results of these measurements were 
reported by Hughes and Kaufman,’ and 
they have been confirmed more recently 
using a spectrograph of greater dispersion. 

In the first place it has been found that 
the Doppler broadening of the ion spectral 
lines was independent of the direction of 
observation ; this is one of the properties 
which will be possessed by the broadening 
caused by high temperatures. It is not, 
however, proof that this is the cause of the 
broadening, since a turbulent mass motion 
of the gas could be isotropic and yield 
similar Doppler broadening. Secondly, it 
was found that with the tangential viewing 
the spectral lines of highly ionised impurity 
atoms, in addition to their broadening, 
exhibited a small wavelength shift, which 
can be explained only by a Doppler effect 
and indicates that the ions have a mean 
directed velocity superimposed on_ their 
random thermal motion. The direction of 
this velocity is parallel to the positive gas 
current. Table | shows examples of the 


TABLE I—Wéavelength Shift With Tangential Observation 


Number of Direction of Initial axial lon 
primary turns electric field magnetic field 
Gauss 

16 Normal 1000 OV 

5 foyv 

16 Normal O00 LCV 

16 Reversed 500 OV 

x Normal! 500 OV 
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cases the neutron yield was found to have a 
maximum at an applied magnetic field. 
By, roughly equal to 2//3b, where / is the 
peak gas current and b the tube radius, 
i.e. at the field which on simple theory would 
give a discharge radius at peak current of 
6/3. This result agreed with the measure- 
ments on Zeta'' and the Perhapsatron.!* 
With the second and third assemblies the 
neutron yield was found to rise again with 
with Bg, at high magnetic fields. At the 
highest field available (1kG) the yield was 
comparable with that at the maximum. 
This further rise in the yield was not found 
with Zeta and the Perhapsatron. A differ- 
ence with the first and second assemblies 
was the fact that the optimum yield occurred 
at two to three times the lowest pressure at 
which a_ discharge could be obtained, 
whereas with the third assembly it was at 
the lowest obtainable pressure, as with 
Zeta and the Perhapsatron. On all three 
assemblies roughly the same yields were 
obtained with the 16:1 and 24:1 trans- 
former ratios, but less with 8 : I. 

Sceptre IIIA is different again from all 
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Deuterium, 1-0 10-*mm Hg 
24-turn primary. 
(a) Condenser voltage, 25kV 
(6) Condenser voltage, 20kV. 
Fig. 4—Variation of neutron yield with applied 
magnetic field 


the three assemblies of Sceptre Ll. The 
variations of neutron yield with pressure and 
Boy are now both in accord with Zeta and 
Perhapsatron ; the optimum pressure is 
the lowest obtainable and, as shown in 
Fig. 4, the yield decreases continuously with 
By, after the maximum. 


Displacement 





Mean ion 
Ad A’ velocity 
A A cm/sec 
0-07 0-05 0-08+0-05 (0-8 +0-4) x 10° 
0-144-0-05 0-16+0-05 (1-6+0-4) 
0-18 + 0-06 0-21+0-06 | (2-6+0-6) 
0-13 40-05 0-10 £0-05 | (1:24£0-4) 
0-13 40-05 0-12 40-05 | (1-3+40-4) 


Ad and A?’ are the wavelength shifts for light emitted parallel and anti-parallel to the norma! direction of electric field. 


wavelength shifts for carbon V and oxygen 
V ions and the corresponding velocities. 
The significance of these directed ion velo- 
cities will be discussed under the heading 
** Theoretical Considerations.” 

Nuclear Measurements.—With Sceptre II, 
the number of nuclear reactions occurring 
per discharge was found to be very sensitive 
to minor changes in the apparatus. Sceptre 
III was dismantled and reassembled on two 
occasions with only minor changes, and the 
neutron counts varied markedly between 
the three different assemblies. In most 


With Sceptre III, measurements were 
made, using nuclear photographic plates, 
of the energy of the protons emitted from 
the D(d, p) reactions.* The proton energy 
spectra for different angles of emission from 
the discharge indicated that the centre o! 
mass of the reacting particles had a mean 
velocity parallel to the positive gas current 
of 4x 10’cm per second. The discharge con- 
ditions were pp=1-4 10-*mm Hg, V.=25k\ 
and By,=0-5kG. With Sceptre IIIA, these 
measurements have been repeated for the 
same values of p, and V., but with Bo» 
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\kG. The anisotropy in the proton energies 
(see Fig. 5) was found to be somewhat 
sreater and corresponded to a centre-of-mass 
velocity of 6x 10cm per second. 

X-Ray Measurements.—\n these proton- 
energy measurements the photographic plate 
was shielded by a copper foil 0-5 mil thick. 
With foils of smaller thickness the plates 
became completely fogged, owing to X-rays, 
and some fogging still occurred even with 
the foil used. Tnis latter fogging formed a 
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Fig. 5—Proton energies at angles of 45 deg. and 135 

deg. to the positive gas current 








horseshoe pattern on the plate, indicating 
that the source of the X-rays was near the 
adjacent gap in the torus. Following this 
observation and also the report by Colgate® 
of the detection of large fluxes of soft X-rays 
from a toroidal pinched discharge, a study 
was made of low-energy X-rays in Sceptre 
IA. 

The measurements were made by Payne® 
using a small pinhole camera inserted a 
short distance into the discharge tube. In 
this way the X-ray emission from various 
parts of the discharge could be recorded 
simultaneously. It was found that the main 
sources of the X-rays were the copper liners 
which cover the torus gaps. These liners 
not only protrude into the tube, but will have 
magnetic lines of force passing into them 
from the discharge space. Several other 
regions of the tube were less intense sources 
of X-rays, and again these regions are 
probably those where lines of force enter 
the metal. A still fainter background of 
X-rays came from the whole tube wall. 

Measurements with different thicknesses 
of metal foil covering the pinhole indicated 
a range of photon energies from about 2 to 
8 keV, the lower limit being fixed by the 
minimum foil thickness used. The X-ray 
intensity decreases with increase in photon 
energy. It has been possible to make only a 
very rough estimate of the energy content 
of the bombarding electrons causing these 
X-rays, but the energy appears too small 
to explain the bulk of the electron-energy 
loss. The energy content of electrons hitting 
the wall with energies less than 2 keV is, 
of course, unknown. 

Magnetic-Probe Measurements.—Only pre- 
liminary magnetic-probe measurements have 
been made so far, using a single probe. 
With Sceptre III a probe was introduced 
verucally through the slit window at the 
cottom of one of the quadrant sections. 
ihe By profiles' indicated a uniformly 


oncucting discharge filling about a half of 


l. 


diameter at peak current, the 
vulrencorrying region (for Jg) having a 
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fairly sharp edge. The width of the dis- 
charge varied only slightly with Byy. The 
By profiles indicated appreciable Jy con- 
tinuing outside the edge for Jy, and By 
going negative to an appreciable extent 
near the wall. 

On Sceptre ILIA, magnetic-probe measure- 
ments have been made in the same position 
and also with a probe inserted at the nuclear 
plate-camera position (i.e. in a short straight 
section). The Bg profiles were similar for 
the two positions, but near the wall in the 
short straight section Bg showed either no, 
or only small, negative values, thus indicat- 
ing an appreciable difference between the 
short and long sections. 

Experiment with a Short-Circuited Gap. 
—A less conventional measurement made 
on Sceptre ILIA involved short-circuiting 
one of the gaps in the torus and measuring 
the short-circuit current by means of a 
current-measuring coil. The gap involved 
was on the clockwise side of a short section. 
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Deuterium, 1-4x 10-*mm Hg. 
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Fig. 6—Oscillograms of voltage per turn, V, gas 
current, J,, and current between connected sections, /, 


Fig. 6 shows a typical set of oscillograms for 
the voltage per turn, the gas current and 
the short-circuit current. 

Since the direction of the gas current is 
clockwise in the first half-cycle, the potential 
of the discharge within the short section is 
greater than that within the long section 
connected to it, and hence the short section 
should collect predominantly positive ions 
(and possibly emit electrons), while the 
electron current should predominate in the 
long section. In other words, the current 
in the short-circuit should be parallel to the 
gas current. In practice, however, the 
current is in this direction only at the begin- 
ning of the half-cycle, the mean current 
being about: 4kA. Once the discharge 
current has developed, the short-circuit 
current reverses and, apart from fluctuations, 
remains reversed for the rest of the half- 
cycle, with approximately the same mean 
amplitude. Large fluctuations occur for 
both directions of the current. This result 
implies that the short section is receiving 
an electron current throughout the main 
part of the half-cycle. The simplest explana- 
tion seems to be that the liners which pro- 
trude into the tube are collecting large 
electron currents. If the two liners on the 
connected sections draw equal electron 
currents which are balanced by positive ion 
currents to the rest of the two sections, a 
negative current will result in the short- 
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circuit, because of the larger area collecting 
positive ions on the long section. 

The “ Bars.’—When the discharge is 
running under clean conditions the only 
part of the tube which emits visible light is 
that between the discharge core and the 
wall. This light appears intermittently, 
and on streak photographs is often seen as a 
series of bars of light at right angles to the 
streak direction, owing to the light appear- 
ing simultaneously across the whole width 
of the tube.' At the beginning of the half- 
cycle the bars move along the discharge tube 
in the opposite direction to the positive gas 
current with a velocity of about 10®cm per 
second. Later in the half-cycle the direction 
of movement is sometimes reversed. In 
order to elucidate the cause of the bars, 
further experiments have been made in 
which a magnetic probe has been inserted 
into the part of the discharge being photo- 
graphed and measurements made simul- 
taneously with the streak photographs. 

In some of the cases a complete correla- 


tion has been obtained between the fluctua- | 


tions on the dBs/dt waveform and the bars ; 
the negative peak of each fluctuation corre- 
sponds to a bar passing the probe. In other 
cases, although the number of fluctuations 
was approximately equal to the number of 
bars in a given time interval, a detailed 
correlation between a given bar and a 
fluctuation appeared to be absent. How- 
ever, the time resolution of the present 
oscillograms is not really adequate to 
measure the times of these fast fluctuations 
sufficiently accurately for this correlation. 
Further experiments will have improved 
time resolution. 


REFERENCES 

' Allibone, T. E., Chick, D. R., Thomson, G. P.. and Ware, 
A. A.: “Review of Controlled Thermonuclear Research at 
A.E.I. Research Laboratory,’’ Second International Conference 
on the Peaceful Uses of Atomic Energy, 1958, Paper No. 3. 

* Allen, N. L., et al. : “ A Stabilised High-Current Toroidal 
Discharge Producing High Temperatures,’’ Nature, 1958, 181, 
pages 222 and 384. 

Jones, W. M., Barnard, A. C. L., Hunt, S. E., and Chick, 
D. R.: “ Measurement of the Energy Spectrum of Protons 
Emitted from the Fusions Reaction in Sceptre III,’’ ibid., 182, 


pa ’ 

Pkaufman, S., and Williams, R. V.: “ The Electron Tem- 
perature in tre IIl,’’ ibid., page 557. 

* Burkhart, L. C., and Lovberg, R. H.: “ Self-Trapping of 
Magnetic Energy in a Stabilised Linear Discharge,’ Second 
International Conference on the Peaceful Uses of Atomic 
Energy, Paper No. 2395. 

* Colgate, S. A., Ferguson, J. P., and Furth, H. P.: “ The 
Stabilised Pinch,”’ ibid., Paper No. 369. 

’ Butt, E. P., et al. : “ The Design and Performance of Zeta,”’ 
ibid., Paper No. 1519. 

* Spitzer, L.: “ The Stellarator Programme,” ibid., Paper 
No. 2170. 

* Payne, R. M., and Kaufman, S.: “ Physical Measurements 
on High-Current we ** (Convention paper). 

ughes, T. P.. and Kaufman, S.: “ Axial Positive-lon 
Velocities in Sceptre III,’’ Nature, 1959, 183, page 7. 

" Thonemann, P. C., et al. : “* Production o' High Tempera- 
tures and Nuclear Reactions in a Gas Discharge,”’ ibid., 1958, 
181, page 217. 

** Honsaker, J., et al. : “* Neutrons from a Stabilised Toroidal 
Pinch,”’ ibid., page 231. 


( To be concluded ) 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


ELECTRICAL REFRIGERATORS AND FOOD 
FREEZERS FOR HOUSEHOLD USE 

Nos. 922 and 1691: 1959. Price 7s. 6d. Two 
British Standards for electric refrigerators and 
food freezers are now streamlined into one new and 
revised publication. They are B.S. 922 (require- 
ments for all climates) and B.S. 1691 (for temperate 
climates only). Two upper limits of test temperature, 
90 deg. Fah. for temperate climates and 110 deg. Fah. 
for climates, are now specified in the combined 
version. Up-to-date design practice and the latest 
refrigeration techniques are embodied in this revision ; 
refrigerators or food freezers built to its provisions 
should thus have a high standard of performance 
and be of consistent good quality. Advantage has 
also been taken in the revision to limit the permissible 
refrigerants to those known to be satisfactory and in 
general use. Some alterations have been made to the 
methods of computation of shelf area and storage 
volumes. Construction of both the cabinet and the 
refrigerating system is specified, and detailed 


requirements for the electrical components are given, 
There are production tests for each appliance, as 
well as certain type tests for assessing performance. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


ROAD SAFETY 


Sir,—As engineers we have a legitimate 
interest in the design and construction of 
roads, but I think we may well be exceeding 
our terms of reference in saying, as did your 
leading article of March 20, that “ the 
separation of pedestrian and motor traffic is 
fundamental to road safety.” There must 
be others who, like me, feel that the best 
hope of reducing the appalling road accident 
rate is to continue to educate drivers to 
behave safely and not to encourage them to 
go ever faster. 


PETER KNOTTLEY 


Cheam, 

April 28, 1959. 

[For many years we have maintained that 
only very limited results can be expected 
from safety drives and attempts to educate 
road-users. The great majority of those who 
experience accidents have never been involved 
in one before. The point is that a human 
being cannot be expected never to make a 
mistake. By far the best means of preventing 
accidents is to reduce the numbers of oppor- 
tunities for anyone to make a mistake. The 
separation of pedestrian from motor traffic 
does very substantially reduce the numbers of 
opportunities for accidents to occur. Our 
correspondent may have failed to note that 
this separation is fundamental to railway 
safety. We do not, of course, suggest 
separation other than on urban motorways. 
It would be impracticable to adopt the system 
in ordinary streets.—Ep. Tue E.] 


PITTING IN GEARS 


Sir,—Professor Boomsma’s letter in your 
issue of April 10 may serve to introduce a 
matter of more far-reaching importance. 

The current basis of the horsepower rating 
formule for gears, in many countries, is the 
Hertzian contact stress. This is derived on 
the explicit assumption of static loading. 
But it is well known that pitting phenomena 
are modified by the effects of surface motion 
and lubrication. It may be surmised that 
these effects stem from friction-induced 
forces and thermal stresses, but no way of 
taking them into quantitative account, for 
the purposes of practical gear design, appears 
yet to have been found. Neither is there yet 
an acceptable criterion of conditions which 
cause oil-film failure. 

It is sad to think that so little real know- 
ledge of the physics of gear-tooth engagement 
should underlie an expenditure of probably 
more than £100 million annually on gear 
manufacture in this country alone. It is still 
more sad to observe that so potentially 
profitable a field of fundamental research 
should remain comparatively neglected. 
Examination of the reasons for this neglect 
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might lead to conclusions of wider import. 
The complexity of tooth contact phenomena 
would demand a comparatively costly and 
protracted experimental programme, which 
gear manufacturers per se doubtless feel must 
take second place to their urgent day-to-day 
problems. The collective research of Pame- 
trada and AVGRA in the field of marine 
gearing must be recognised. But there are 
wider fields to be covered. Many small 
pieces of research, with limited objectives, 
but of considerable cumulative value, could 
be carried out in other establishments, if they 
were co-ordinated and seen in relation to the 
larger problem. 

Reference is often made to the need for 
more technologists and to the difficulty of 
recruiting research workers. But one sees 
many researchers spending their own time 
(but public money) on work of questionable 
value, and presented, in the striving for a 
Ph.D. degree or promotion, in a manner 
which will effectively prevent the results, even 
if useful, from finding an application to 
practice. In the annual report of the D.S.I.R. 
for 1957, after the forty-odd years of existence 
of that body, the view was recorded that the 
problem of securing the effective utilisation 
of the results of research has not been solved, 
or words to that effect. Is it not time to take 
another look at the problem ? And, in 
comparison with the esoteric technologies 
which underlie the newer science-based 
industries, does not the common-or-garden, 
craft-based side of mechanical engineering 
need a different approach ? 

H. E. Merrit 

Claverdon, Warwick, 

April 19, 1959. 


TRANSPORTABLE STEAM-DRIVEN 
POWER SET 


Sirk,—In your issue of March 20, which 
has just reached me, you publish a descrip- 
tion of the new Reader steam power set. 

In this article, the statement is made 
that “‘as only ten pints of water are con- 
tained in the evaporator circuit, the danger 
of explosion is virtually eliminated.” 1 find 
it difficult to understand the reasoning 
behind this statement. Surely the quantity 
of water has nothing to do with the question ? 
There is a very small quantity of water in 
each tube of a steam-tube baker’s oven, but 
in view of the evidence to the contrary, it 
cannot be said that such tubes cannot 
explode. As the unit is designed for use in 
under-developed countries and for operation 
by unskilled labour, I suggest it is unwise 
to minimise the risks of improper opera- 
tion, however small the effects of a failure 
might be. 


J. G. POLLARD, 
Chief Inspector of Machinery. 
Federation of Malaya, 
Kuala Lumpur, 
April 21, 1959. 
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Book Reviews 


Railways Into Roadways—Are Railways 
Doomed ? Correspondence reprinted from 
THE ENGINEER, 1958. Morgan Brothers 
(Publishers), Ltd., 28, Essex Street, Lon- 
don, W.C.2. Price 6s. 6d. 

IN the issue of THE ENGINEER for January 31, 

1958, there was printed a leading article 

entitled *“‘ Railways into Roadways.” It 

discussed proposals put forward by Brigadier 

Lloyd for converting Britain’s railways into 

roads. This idea proved repulsive to all 

railway enthusiasts. In consequence a cor- 
respondence began in THE ENGINEER in 
which critics of the proposals were answered 
by the Brigadier and by members of the 
Railway Conversion League, a body then 
recently formed to propagate his ideas. It 
continued for many months. Many of 
those who opposed the proposals did so on 
emotional grounds. Others attempted to 
shoot them down with figures and statistics. 

But it turned out that it was far from easy, 

in fact not possible, to disprove the Briga- 


dier’s contentions. Equally those who 
supported him were unable to prove him 
right. 


The whole of this correspondence has now 
been printed in book form, together with 
three leading articles and a report of a dis- 
cussion at a meeting of the Railway Conver- 
sion League. Not surprisingly, considering 
the form the matter takes, there is a certain 
amount of repetition. But it is scarcely 
noticeable ; and the whole makes enter- 
taining and, indeed, instructive reading. 
The book will form a complement to 
Twilight of the Railways, published by the 
Railway Conversion League, which outlines 
Brigadier Lloyd’s proposals and gives his 
reasons for supposing that conversion would 
be to the advantage of the country. 


Vacancies and Other Point Defects in Metals 
and Alloys. Institute of Metals, 17, 
Belgrave Square, London, S.W.1. Price 
40s. 

THIS octavo sized monograph is No. 23 in 

a series, and contains six papers which were 

presented at a symposium organised by the 

Metal Physics Committee of the Institute of 

Metals, and held at the Atomic Energy 

Research Establishment, Harwell, Berks, 

on December 10, 1957. The papers cover 

198 pages and the report of the general 

discussion which followed them and the 

small index bring the total pages up to 238. 

Specialists may find it handy but it might 

have been made comprehensible to others 

by the addition of an introduction or the 
inclusion of a glossary. 

Most engineers will find this book com- 
pletely incomprehensible. Should they reach 
for the latest dictionary of metallurgy they 
will still not find among its 7000 words 
three of the terms used in the very first 
sentence. In any future work of this kind a 
glossary of terms should be included. Several! 
symposia would be required before the con- 
tributors agreed that that which has position 
but no length, breadth or thickness was 4 
defect of atomic dimensions. 

Whatever this book is about happens '” 
metals, or is thought might happen |i 
metals, which engineers may be using or wi!! 
use in the future, in intense cold or at high 
temperatures or irradiated intentionally of 
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ientally. Metals used by engineers have 
ever been so treated in the past and enough 
is known to indicate that metals so treated 
may be dangerously embrittled. Someone 
must find out why irradiation with fast 
atomic particles hardens metals and some- 
times embrittles them. The book is full of 
assumptions and surmises, for the subject is 
new and the rules of the game not codified. 
The defects considered in this monograph 
are normally completely invisible to the 
naked eye or even with the aid of ordinary 
microscopes, but they affect both the mech- 
anical and the physical properties ; so one 
must take note of them. 

The authors of these six papers have not 
only considered metals and alloys but also 
ionic crystals. Common salt would be so 
termed, for the crystal lattice of sodium 
chloride is a typical example of an ionic 
crystal. They speak of point defects, 
vacancies, divacancies, trivacancies, sinks for 
vacancies, and moving each vacancy quickly, 
e.g. 10° jumps per second through the crystal. 
Then there are dislocations, the pinning of 
dislocations, clustered point defects and the 
movement of jogs. With fixed sinks, variable 
sinks and sessile rings one almost got safely 
back in the kitchen when radiation damage 
caused thermal spikes and _ interstitials ! 
Fortunately “* there may be an appreciable 
annihilation of point defects within the 
thermal spikes.” What a lot Alice missed in 
her Wonderland ! 

One cannot translate the extraordinary 
language in which these papers are written 
for it is as yet but the shorthand notes of 
pioneers who are struggling through the 
gaps into a new science. Those pioneers will, 
we hope, forgive us engineers for poking fun 
at them. We assure them that unless we 
thought they were doing a worth-while job 
we would not dare to do so. 


Jahrbuch der Elektrowarme,. Edited by 
PROFESSOR Dr.-ING. HARALD MULLER. 
Vulkan-Verlag Dr. W. Classen, Haus 
der Technik, Hollestrasse 1g, Essen. Price 
DM.58. 

FOLLOWING upon the publication of the 
basic volume in 1956, the first supplementary 
volume of the Annual of Electrical Heating 
brings up to date the review of literature 
dealing with electrically generated heat in 
industry, agriculture and the home. Abstracts 
were prepared of articles from 212 German 
and foreign periodicals from altogether 
fifteen countries, including Great Britain, 
the U.S.A., and some material from the 
U.S.S.R. A subject index has been added 
which also covers the first volume, and a 
broader use has been made of the universal 
decimal classification which will, in future, 
be applied to all contributions. Major 
developments in particular fields are noted 
in comprehensive reports at the beginning 
of the relevant sections. These reports 
include further literary references. 


Limite d’applications de la théorie de la 
ligne portante au calcul d’ailes d’avions 
munis de spoilers. By A. FAUQUET. 
Publications Scientifiques et Techniques 
du Ministére de l’Air, No. B.S.T.120. 
Service de Documentation et d’Informa- 
tion Technique de I’Aéronautique, Maga- 
sin C.T.O., 2, Avenue de la Porte-d’Issy, 

_ Paris (1Se). Price Fr.1500. 

'N previous work the author has shown how 

‘culate the drag, lift and rolling and 
noments of spoilers on rectangular 
‘ i the basis of Prandtl’s theory of 

‘i ihe present book the discussion 
to smaller aspect ratios and 
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spoilers fitted nearer to the leading edge. 
While the previous investigation was con- 
cerned with aspect ratios of 5, and spoilers 
fitted near the trailing edge, the aspect ratios 
studied here are 5, 4 and 3, and the spoilers 
are fitted at distances from the leading edge 
amounting to 10, 20, 30, 40, 60 and 80 per 
cent of the chord. A comparatively rapid 
method of approximate calculation is 
developed. Comparison with experiment in 
general gives good agreement if the spoilers 
are farther from the leading edge than 35 
per cent of the chord distance and for aspect 
ratios of 3 or over. The exception is the 
rolling moment for which the method is 
satisfactory only for chord percentages of 
60 and more. Experimental values are 
quoted, including the pitching moment, 
which cannot be calculated by the present 
method. 


International Guide to European Sources of 
Technical Information. Published by the 
European Productivity Agency of the 
Organisation for European Economic Co- 
operation. O.E.E.C., 2, rue André- Pascal, 
Paris (16e). Obtainable from H.M. 
Stationery Office, P.O. Box 569, London, 
S.E.1. Price 16s. 

THE present survey covers a selection of 
sources of technical information in Austria, 
Belgium, Denmark, France, Germany, 
Greece, Italy, the Netherlands, Norway, 
Sweden, and the United Kingdom. The 
guide lists the Technical Information Cen- 
tres in the various countries, through which 
it is suggested, inquiries should be conducted 
in the first instance. The two main sections 
deal with General and Special Sources of 
Information. These are arranged in each 
section by subject according to the universal 
decimal classification, and within each class, 
alphabetically by country. Use of the guide 
is facilitated by an alphabetical subject index 
and an index of organisations. 


Book of Reference 


The British Shipbuilding Compendium, 1959. The 
Shipping World, Ltd., Effingham House, Arundel 
Street, London, W.C.2. Price 20s.—Firms engaged 
in shipbuilding, marine engine building, and ship 
repairing in Great Britain are listed in this com- 
pendium together with the main sub-contractors 
supplying materials and equipment. This edition 
contains several new headings, designed to give 
up-to-date classification of equipment, while the 
coverage has been extended, there being nearly 500 
firms included which did not appear in the previous 
edition. The book opens with an index of headings 
and concludes with an alphabetical index of firms, 
and is divided into four parts dealing with various 
aspects of the industry. Section “ A ’’ “* Shipbuilding” 
is subdivided into four and lists builders of ocean- 
going ships, coastal and smaller ships, smaller craft, 
together with ship repairers and dry dock owners. 
In Section “‘ B” “ Propulsion Machinery” are the 
names of manufacturers of the various designs of 
turbines, diesel engines and _ boilers, while 
Section ““C” “ General”’ is concerned with the 
suppliers of equipment, auxiliaries, fittings and 
materials for both ships and machinery, grouped 
under about 250 headings. The final part, Section 
““D” covers the firms providing shipyard equipment. 


Books Received 


Mechanical World Year Book, 1959. Emmott and 
Co., Ltd., 31, King Street West, Manchester, 3. 
Price 4s. 6d. 

Radio Engineering Formule and Calculations. By 
W. E. Pannett. George Newnes, Lid., Tower House, 
Southampton Street, Strand, London, W.C.2. Price 
17s. 6d. 

The Design of Prismatic Structures. Second 
edition. By A. J. Ashdown. Concrete Publications, 
Ltd., 14, Dartmouth Street, London, S.W.1. Price 
9s. 8d. 

The Work of the Public Health Engineer. Third 
edition. By L. B. Escritt and S. F. Rich. Macdonald 
and Evans, Ltd., 8, John Street, London, W.C.1. 
Price 75s. 
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Obituary 


SIR WILLIAM LARKE, K.B.E. 


Sik WILLIAM JAMES LARKE, whose death 
occurred on April 29 at his home at Sidcup, 
Kent, occupied for many years an important 
place in the affairs of the British iron and 
steel industry. He was the first director of 
the British Iron and Steel Federation. 

Sir William, who was eighty-four, 
received his training as an engineer with 
H. F. Joel and Co. and with Siemens 
Brothers and Co., Ltd., at Woolwich. About 
the turn of the century, he joined the technical 
staff of the British Thomson-Houston Com- 
pany, Ltd., subsequently becoming manager 
of the power and mining department and 
executive engineer. Sir William relinquished 
his appointment with B.T.H. early in the 
first world war to join the Ministry of 





Sir William Larke 


Munitions where he held various offices 
prior to becoming director-general of raw 
materials. Sir William’s services during the 
war years were acknowledged by the con- 
ferment of the C.B.E. in 1920 and of the 
K.B.E. a _ year later. The National 
Federation of Iron and Steel Manufac- 
turers was formed in 1922 to foster co- 
operation in the iron and steel industry, 
watch over its economic interests and 
initiate efforts to increase its technical 
efficiency. Sir William was invited to become 
director of the Federation, an appointment 
in which he served with considerable distinc- 
tion until his retirement at the end of the 
second world war. It will be recalled that 
in the early 1930s the structure of the 
National Federation was changed and there 
was established the present organisation, 
the British Iron and Steel Federation. 
Much of the responsibility for effecting the 
transition fell upon Sir William. 

It was inevitable that when the second 
world war came in 1939 that Sir William 
was Called upon to accept various important 
posts concerned with the war effort and 
with the succeeding problems of reconstruc- 
tion. He was a member of many learned 
societies and a past-president of several of 
them. At the Iron and Steel Institute, 
Sir William was particularly well known, 
having served on its council and as a 
vice-president. 
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HE Engineering, Marine, Welding and 

Nuclear Energy Exhibition, which opened 
at Olympia on April 16, concluded on 
Thursday last week. Below we continue to 
describe selected exhibits. 


Modern Wheel Drive, Ltd. 


Modern Wheel Drive, Ltd., Lindo Lodge, 
Stanley Avenue, Chesham, Buckinghamshire, 
showed a working model of a Hindmarch 
MWD four input, single output oil-operated 
reverse-reduction gearbox. This has a 2 to | 
reduction ratio and had been arranged for 
operation by visitors to the stand. The 
gearbox is coupled to one of the range 
of Hindmarch/Berg hydraulically-operated 
variable pitch propellers, manufactured by 
T. Hindmarch and Co., Ltd., which has three 
blades, a diameter of 494in, a torque of 
24,000 Ib-in and runs at 300 r.p.m. The 
propeller, of which we include a cutaway 
view, can be supplied with two, three or four 
blades and is of rugged construction with a 
boss diameter which is small in relation to 
the propeller diameter. The blades are not 
balanced about their turning axis in order to 
minimise any tendency to flutter, and are 
cast in one piece complete with journal 
thrust and sealing faces and crankpin. The 
crankpins fit in bearing pads which fit in 
slots in the triangular centre member attached 
to the operating rod. This passes through the 
propeller shaft to the hydraulic unit which 
contains a Hindmarch/MWD isolation clutch, 
the propeller operating cylinder and the 
propeller thrust bearing. Small units are 
grease lubricated and the larger units are 
lubricated with oil under pressure. There 
are three drive arrangements, namely : 
engine and propeller run at same speed, 
propeller driven through reduction gear, and 
propeller driven through a double input 
reduction gear. 

In the direct drive arrangement the input 
drives through the clutch and in the second 
design the outer member of the clutch is 
engine-driven and the propeller operating 
cylinder is incorporated in the driven wheel 
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of the reduction gear. For the third arrange- 
ment the input shaft, clutch and pinion are 
in duplicate and both pinions drive on to a 
common output wheel. 

Also on the stand is a M.W.K.R. Size 3 
reverse-reduction gearbox having a 3 
to 1 reduction ratio and designed to 
transmit 630 b.h.p. at an input speed of 
750 r.p.m. 


W. and T. Avery, Ltd. 

A. new spring testing machine with deflec- 
tion correction shown by W. and T. Avery, 
Ltd., Soho Foundry, Birmingham, 40, is 
designed to overcome the difficulties experi- 
enced with the fixed stop method of testing 
and give a true reading of error. The firm 
points out that the fixed stop method, While 
convenient, has a serious limitation in that 
any springs which are not correct, and there- 
fore show a high or low reading, are not 
tested at the correct deflected length and 
therefore the machine reading of error is not 
a true one. The new machine differs from 
the usual standard machine in three par- 
ticulars : it is fitted with a precision depth 
stop with micrometer screw adjustment 
enabling accurate setting of the deflected 
length of the spring under test ; the chart is 
graduated behind zero for about 10 per cent 
of the chart range ; and a balance adjustment 
knob is provided so that the zero reading of 
the load indicator may be adjusted externally. 

When using the machine the load indi- 
cator is set to zero with the weight of the 
spring acting on the load platform. Using a 
length gauge, the depth stop is then set to 
arrest the plunger at the required test load, 
and load is then applied. If any error is 
shown, the balance adjustment is used to 
bring the load indicator to the required test 
load—thus bringing the spring to the correct 
test length. The plunger is then released and 
the load indicator reads the true error of the 
spring being tested. If the pointer is behind 
zero the spring is too strong ; if it is ahead, 
the spring is too weak. It is not necessary 
to adjust to zero before testing another 





Fig. 41—Cutaway view of the Hindmarch Berg controllable pitch propeller—Modern Wheel Drive 
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spring, the only adjustment needed being 
when the spring is loaded. This method of 
testing is not subject to errors when the 
spring rate differs widely from the nominal, 
as the correction is related to the actual, not 
the nominal, spring rate. 


Graviner Manufacturing Company, Ltd. 


The protection of plant and equipment 
against the effects of fire and explosion is 
essential in all branches of industry, and 
many devices and instruments for this 
purpose are made by the Graviner Manufac- 
turing Company, Ltd., 29, St. James's 
Street, London, S.W.1. 

A photo-electric apparatus made by the 
firm is designed to give automatic warning 
of the existence of abnormal oil mist con- 
centrations in diesel engine crankcases. A 
further application of this system of oil mist 
detection is the high sensitivity detector 
shown in Fig. 42, which is designed to sense 





Fig. 42—High sensitivity oil mist detector for sensing 
and locating abnormal temperature rise in diesel 
engine main bearings—Graviner 


and locate a small degree of abnormal tem- 
perature rise in the main bearing and main 
working surfaces of internal combustion 
engines. This detector operates on the 
principle of measuring the density of oil mist 
drawn continuously through two separate 
tubes of similar dimensions. Projected 
down the axis of both tubes is a beam of 
light which energises two photo-electric cells 
situated at the ends of the tubes remote 
from the common light source. 

The electrical output from each photo-cell 
is proportional to the density of the light 
falling on the surface of each cell, and as 
their output is opposed electrically no current 
flows when the oil mist column contained in 
the tubes is of equal density. However, 
when a difference occurs in the mist density 
in one tube relative to the other, the system 
becomes electrically out of balance. A 
current then flows operating a sensitive relay 
which in turn operates an audible and visible 
warning when the differential electromotive 
force reaches an optimum value. . 

The apparatus is simple to install anc !s 
connected to the engine by a number of 
flexible sampling pipes to connections 
mounted in the inspection door of cach 
crank chamber. 
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Tilghman’s, Ltd. 

\ plant of interest demonstrated by 
rilghman’s, Ltd., Broadheath, Altrincham, 
Cheshire, was the automatic mechanical shot- 
blast machine for descaling lengths of steel 
plate and steel sections, which is illustrated 
in Fig. 43. It comprises a cleaning chamber 
6ft by 6ft Yin by 7ft high, in which four 
‘‘Wheelabrator” units are arranged to 
direct blasts of shot over a steel section as it 
passes through. The work is carried through 
the chamber on a roller conveyor giving speeds 
which can be varied from 4ft to 16ft per 
minute, and having 24in wide rollers spaced 
at Ift 6in centres. At the entry and outgoing 
sides of the cabinet the apertures are sealed 
by having rubber curtains to prevent the 
escape of abrasive. Work is carried into and 
out of the chamber by roller conveyors. 

Spent abrasive falls into sheet steel hoppers 
at the base of the cabinet and is taken by 





Fig. 43—Continuous mechanical shotblasting machine for descaling plates and 
steel sections—Tilghman’s 


scrolls to the boot of a bucket elevator. This 
elevator takes the abrasive up to a separator 
above the plant and in this separator the 
dust and fines are removed before the 
abrasive is returned via a storage hopper to 
the ‘* Wheelabrators.”” A fabric filter tube 
dust arrester is fitted in the exhaust system 
from the machine and this equipment has a 
capacity of 3500 cubic feet per minute at 
6in w.g. 


Department of Scientific and Industrial Research 
The Mechanical Engineering Research 
Laboratory, D.S.I.R., showed as part of 
its exhibits the way it is helping the oil 
hydraulic equipment industry to improve 
the design of fluid power circuits. It is 
pointed out that one of the greatest obstacles 
(o improved circuit design is the lack of 
information on the flow characteristics of 
'ydraulic fittings. In this connection the 
provision of a test rig at East Kilbride, near 
Glasgow, has enabled manufacturers to 
isure the flow characteristics of their own 
other fittings and has, at the 
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same time, provided the laboratory with 
much useful basic data. A demonstration 
was arranged to show examples of good 
and bad circuit design and the characteristics 
of common types of valve. 

New equipment for measuring large rates 
of flow of water quickly and accurately 
was also demonstrated. In _ the. salt- 
velocity method a pulse of salt solution of 
higher electrical conductivity than the water 
is injected into the pipeline by a cartridge- 
operated valve. The passage of the solution 
between pairs of electrodes at two down- 
stream positions—a known distance apart 
is timed automatically. Flow can be deter- 
mined to within | per cent and the result is 
obtained immediately. The advantage of 
this technique is that it is a direct method of 
measuring large flows in which it is not 
necessary to measure the pipe dimensions. 

Flow can also be measured with propeller 
current meters or pitot 
tubes mounted at 
Selected points on a 
cross-section of the 
pipeline. By placing 
the instruments at 
specially selected posi- 
tions, more accurate 
results are obtained 
using fewer positions 
than hitherto. With 


current meters, the total flow can be 
obtained with an accuracy of 4 per cent 
within five minutes of the measurements 
being made. 

In connection with the cold extrusion of 
steel it is pointed out that a good deal of 
basic information on the extrusion character- 
istics of various steels is now available to 
help firms wishing to produce particular 
components. It includes data on the relation 
between reduction of area and extrusion 
pressure and on the limitations imposed by 
the maximum permissible stress in the punch. 


Murex Welding Processes, Ltd. 


Many of the ways in which the * Mura- 
matic” automatic welding head equipment 
can be adapted for use on various devices, 
such as carriages, booms, columns, mobile 
platforms, &c., were shown by Murex Welding 
Processes, Ltd., of Waltham Cross, Herts. 
This head has been designed for use with 
either the submerged-arc or open-arc process 
using either a.c. or d.c. supply, and with 
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welding currents of up to 1200A. Attached 
to the head is the control panel with all the 
necessary electrical controls and instruments 
grouped together, thus permitting the 
operator to vary the current, voltage and 
various * stop,” “* start” and speed controls 
as required. Mechanical adjustments can be 
made to the head in all three planes for the 
precise positioning of the electrode over the 
weld joint, and for fillet welding a suitable 
means of angular adjustment is incorporated. 

When used on the open-are process, the 
head can be fitted with a combined arc-shield 
and fume-extractor hood and a _ fume- 
extractor fan. For the submerged-arc process 
a flux hopper is incorporated instead of the 
hood and extractor. A separate cabinet 
supplied with the welding ticad houses the 
main control contactor and the auxiliary 
power supply circuit for operating the welding 
controls. This cabinet is connected elec- 
trically to the welding head by a multi-core 
flexible cable. 

A deck welder carriage, shown in Fig. 44, 
has been designed to carry the “* Muramatic ” 
head, and this carriage has a standard speed 
range of from 8in to 40in per minute in either 
direction. The equipment can be steered 
and the power drive to the wheels can be 
disengaged by a clutch, the wheels being 
grooved to enable the carriage to run on a 
track. 





Fig. 44—Carriage mounted welding equipment set up for submerged arc 
welding—Murex 


Joseph Lucas, Ltd. 

A pneumatically operated register for 
boilers, which has a burning range of 
9,000,000 B.Th.U. and upwards, has been 
introduced by Joseph Lucas, Ltd., Great 
King Street, Birmingham, 19, to overcome 
the difficulties of manuai operation with 
marine and land boiler installations. Local 
operation of the register can be effected 
readily with conveniently situated air valves 
and the pneumatic control can be arranged 
to operate either manually, assisted by local 
or remote servo control, or fully automatically. 

The register, comprising a fuel sprayer 
mounted centrally in an air duct located in 
the furnace quarl, has a sprayer tube and 
combustion air duct retractable from the 
heating zone of the furnace by rams operated 
by service air. The sprayer and air duct are 
mounted on two concentric tubes which 
respond to air pressure (directed by a control 
valve) applied to the front or rear face of a 
piston integral with the tubes. Manual 
overrides can be used in case of trouble and 
safety devices prevent incorrect operation. 
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A damping arrangement to prevent impact 
damage at the ends of travel of the pneu- 
matically-operated piston is included, whilst 
ignition and flame failure devices are also 
incorporated. 

Recently introduced hydraulic pumps and 
motors of various sizes were also exhibited by 
this firm, together with a boiler igniter and a 
number of commercial atomisers. 


Keelavite Hydraulics, Ltd. 


In addition to industrial hydraulic equip- 
ment, some applications of hydraulics in the 
field of marine engineering were shown by 
Keelavite Hydraulics, Ltd., of Coventry. 
One such application is the hydraulic steering 
equipment for small vessels illustrated in 
Fig. 45, which has been developed from 
extensive trials. 

Power for the steering unit is supplied 
from a gear pump which may be driven 
either from the main engines or some existing 
drive, or powered by a separate motor. It 
consists essentially of a hydraulic cylinder 
with an integral control valve. The cylinder 
is Operated on the *‘ compound connection ” 
principle and in it pressure is maintained 
continuously on the smaller, or annulus area, 
whilst the larger, full bore, area is connected 
either to the pressure source or to a reservoir, 





Fig. 45—Hydraulic steering unit designed for easy installation in small 
vessels—Keelavite Hydraulics 


as desired. When pressure is applied to both 
the annulus area and the full bore area, the 
cylinder rod is forced outwards ; when the 
full bore area is connected to the reservoir, 
the cylinder rod is moved inwards. 

This arrangement permits the use of a 
simple directional control valve mechanism, 
since it only has to allow oil to flow in or out 
of one side of the cylinder. The presence of 
pressurised oil on both sides of the cylinder 
also serves to eliminate any “slack” and 
gives instantaneous response throughout the 
length of travel. 

A hydraulically operated |-ton winch being 
demonstrated on the stand is powered by a 
variable speed drive and has a maximum 
operating speed of 80ft to 90ft per minute. 
The winch incorporates inching control and 
the drum is driven by a gear design hydraulic 
motor powered from a Keelavite ** Power 
Pack.” Speed and directional control, 
together with inching as well as dynamic and 
static braking, are controlled by a single 
lever. The winch is fitted with a patented 
braking system which can only be released 
when the load is under the control of the 
hydraulic motor. 
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Sunderland Forge and Engineering Company, Ltd. 
One of the principal exhibits shown by 
the Sunderland Forge and Engineering 
Company, Ltd., of Sunderland, Co. Durham, 
was the equipment for the trailing aluminium 
anode system of cathodic protection of a 
ship’s hull against corrosion. This equip- 
ment comprises a motor generator set, hand 
winch, portable hand cell, reel equipment, 
portable instrument case, control panel and 
hull-mounted reference electrode. 

As is now generally known, cathodic 
protection is obtained by impressing a current 
of sufficient magnitude on a ship’s hull from 
an external anode to neutralise the local 
cells and make the hull below the water line 
wholly cathodic. The method used is to 
stream a 150ft length of pure annealed 
aluminium wire from the stern of the ship, 
with the reel. About 30ft of the wire is 
immersed. At the ship the wire is connected 
to the positive terminal of a dynamo or 
rectifier and the ship’s structure is con- 
nected to the negative. The wire acts as an 
expendable anode and the approximate 
120ft distance between the anode and the 
hull (cathode) gives 
a fairly uniform 
current distribution. 
This, in turn, gives 
reasonably even pro- 


tection along the entire immersed 
hull. To ensure protection of the rudder, 
the stock is connected to the hull by a 
flexible cable. The propeller is also earthed 
by fitting brush gear to the shafting and this 
stops dezincification of the blade tips. 

The motor generator set normally mounted 
in the steering gear compartment is capable 
of an output of 300A at 30V. The control 
panel contains an ammeter, voltmeter, cell 
voltmeter and potentiometer type shunt 
regulator or “ regavolt”’ for adjusting the 
value of the protecting current. The hand- 
operated winch which holds the coil of 
aluminium wire is mounted on, but insulated 
from, the stern rail. The wire is supplied in 
160 Ib coils and lasts from one to three 
months, depending on the protective current 
required. 

Silver-silver chloride hull-mounted refer- 
ence cells with sliding valves and packing 
glands are fitted to permit the cells to be 
inspected without dry-docking. Also avail- 
able from the company is a more elaborate 
system of protection in which the wire anode 
is fed automatically by an electric winch under 
the control of a programming device. 
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An a.c. winch of worm geared construction 
shown will handle 3 tons at 110ft per minute. 
| ton at 330ft per minute, or light hook at 
330ft per minute. The motor develops 
30 b.h.p. and acts as a slip ring machine up 
to 600 r.p.m., giving high torque and variab\e 
speed for easing out cargo up to full load. A 
separate short circuited winding raises the 
speed to 1800 r.p.m. for light loads. The 
controller has five notches in each direction, 
the first three giving graduated lifting speeds. 
The fourth notch gives 110ft per minute at 
any load from light hook to 3 tons. The 
fifth notch makes no change in speed on 
loads above | ton, but for lighter loads the 
winch accelerates automatically to 330ft per 
minute. A d.c. magnetic brake is supplied 
by a rectifier. A separate contactor panel for 
mounting in a deckhouse provides low voltage 
and overload protection, and automatic 
acceleration on reduced loads for both 
hoisting and lowering. 

The exhibits also included a range of the 
firm’s standard marine electrical equipment 
and a model sternframe and rudder repre- 
sentative of the marine forgings made. 





Fig. 46—** Spray-Fusing ’’ equipment for hard facing components— 
Deloro Stellite 


Deloro Stellite, Ltd. 

The “* Stellite’’ hardfacing process of 
Deloro Stellite, Ltd., Shirley, Solihull, War- 
wickshire, has been known for many years 
in industry and the firm has introduced a 
prototype equipment to mechanise _ this 
process for protecting components against 
wear, heat and corrosion. The method 
consists of making an initial deposition o! 
** Stellite ’’ powder by metal spray on the 
component, followed by fusing it to the 
base metal. With this method the overlay !s 
effectively anchored, and no longer mechan- 
ically bonded as with normal metal spraying. 
The process is stated to offer many advant- 
ages for the production of thin, smooth 
deposits on cylindrical components. 

The “*Spray-Fuse” unit (Fig. 46) consists o! 
a powered carriage running on rollers and 
carrying a spray gun and fusing torch in 
tandem. The work head shown is for hold- 
ing work of medium size. It is self-contained 
with variable speed power drive to the chuck 
and is designed for spray-fusing pump 
sleeves, rams, &c., on a production basis 

The traverse of the carriage is set by stops, 
and correct gas and powder feeds fixed, ‘he 
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final fusing being controlled by an “electric 
-vye’”’ which eliminates any chance of error due 
to partial fusing. The carriage can readily be 
lifted off its tracks and used with other head 
arrangements than the one shown, to accom- 
modate longer or larger diameters. All that 
is needed is a track for the unit to run upon 
and, in the case of long shafts, an outboard 
bearing can be provided. 


Bristol Siddeley Engines, Ltd. 

Examples of the industrial interests of 
Bristol Siddeley Engines, Ltd., Parkside, 
Coventry, displayed included a sectioned 
“Proteus” gas turbine marine engine 
as fitted to the H.M.S. “ Brave Borderer ” 
class of fast patrol boats. This engine 
has a continuous rating of 2800 s.h.p 
for a weight of 2900lb. A 3MW turbo- 
generator shown consisted of a simple 
gas turbine without heat exchanger, run- 
ning on gas oil, and attaining high thermal 
efficiency. The compression ratio is 7-3 to | 
and the unit is coupled by a short cardan 








Fig. 47—-Maybach ‘‘ MD650”’ engine of 1152 h.p. 
at 1500 r.p.m.—Bristol Siddeley 


shaft to a 3200kVA alternator. Represen- 
tative of the Maybach M.D. lightweight 
high-speed diesel engines manufactured 
under licence are: the six-cylinder in-line 
M.D.330 turbo-charged intercooled engine 
developing 720 h.p. at 1600 r.p.m.;_ the 
M.D.650 twelve-cylinder turbo-charged Vee 
engine illustrated herewith, rated at 1152 h.p. 
at 1500 r.p.m. ; and the M.D.871/30 sixteen- 
cylinder Vee turbo-charged and intercooled 
unit developing 2880 h.p. at 1800 r.p.m. as a 
marine unit and 1920 h.p. at 1500 r.p.m. 
for industrial and rail traction purposes. 
All the engines are single-acting, four-stroke 
units of 185mm bore by 200mm stroke and 
are available naturally aspirated or pressure 
charged. The main design points about the 
engines are ; a forged one-piece disc-webbed 
crankshaft carried in a single piece tunnel 
housing; —_ pressure-oil cooled divided 
pistons; individual cylinder heads with central 
combustion chamber and valves with auto- 
matic clearance adjustment; and unit 

injectors for each cylinder. 
Models of gas bearing machines were 
-xhibited: the bearings have been designed 
‘’ use where contamination could not be 
lerated Their load carrying capacity 
‘creases with speed, temperature and pres- 
since the bearing is supported on 


THE ENGINEER 


a film of gas, there is no metal to metal 
contact under operational conditions. The 
rotating unit consists of an impeller attached 
to a shaft at the other end of which is fixed 
the rotating member of the thrust plate 
system. A squirrel cage rotor-stator drives 
the shaft. When used in association with a 


compressor, gas leaks down the back face of 


the impeller and fills the motor body with 
the gas being circulated and this forms the 
lubricant on which both journals and thrust 
plates run. 


Pyrene Company, Ltd. 

The fire detection and fire extinguishing 
equipment displayed by the Pyrene Company, 
Ltd., included a new hose reel foam equip- 
ment designed to provide for fires call- 
ing for ‘cooling down” and “ smother- 
ing”’ fire extinguishing media. This unit 
comprises a steel container, charged with 
14 gallons of ** Pyrene ’” foam-making com- 
pound and surmounted by a small mechan- 
ical foam branchpipe assembly. It can be 
connected to an ordinary water hose reel, 
converting it—in a few seconds—into an 
effective foam-producing unit. The delivery 
can instantly be changed from foam to water 
in order to extinguish either freely burning 
or highly inflammable materials. 

A new dry chemical extinguisher has also 
been introduced for use on fires involving 
such metals as sodium and calcium, =r 
magnesium and aluminium in the form of 
swarf. It is charged with 25 lb of “* Pyro- 
met” powder which is discharged under 
pressure provided by a CO, gas cartridge. 
The powder is delivered on to the burning 
metal from a cone-shaped spreader by a 
special applicator, consisting of a long 
tubular metal extension from a “* squeeze- 
grip”’ control valve. With this applicator 
the dry powder is released from the extin- 
guisher under pressure but delivered lightly 
on to the fire, in order to avoid scattering 
which might otherwise occur. 


G. and J. Weir, Ltd. 


The new equipment seen on the stand 
of G. and J. Weir, Ltd., Cathcart, Glasgow, 
S.4, included a_ single-stage, turbine- 
driven boiler feed pump running at 10,000 
r.p.m. The design of this unit (Fig. 48) 
is such that the use of glands, stuf- 





Fig. 48—Single-stage turbine-driven boiler feed pump 
—Weir 
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fing boxes and oil lubrication has been 
eliminated to reduce need for maintenance to 
a minimum. The heavy stainless steel shaft 
of the machine carries both the pump 
impeller and the turbine wheel, and it is 
carried on special bearings suitable for water 
lubrication. Incorporated in the equipment 
are automatic pressure and speed control 
devices, a non-return valve, exhaust valve, 
steam strainer and full instrumentation. 

An air compressor set for diesel starting 
duties which was also shown is designed to 
cover discharge pressures up to 600 Ib per 
square inch and capacities of up to 150 cubic 
feet per minute of free air. It is of two-stage 
design with a rotary positive-displacement first 
stage and a single-cylinder reciprocating 
second stage. A multi-purpose cooler housed 
in the bed plate incorporates an oil cooler, 
inter-stage cooler, after-cooler and final 
moisture and oil separator sections. Fresh 
or salt water can be used as the cooling 
medium for this set. 

A new vertical “ packaged ’’ marine eva- 
porator set is being made by the firm in 
standard sizes to produce 20, 30, 40, 50 and 
75 tons of distillate per twenty-four hours. 
This equipment has a built-in distilling con- 
denser, air ejector, pumps for distilled water, 
brine and element drains. It can be installed 
fully assembled in a ship and requires only 
steam, water and electrical connections to be 
made. A special *“‘ vapour scrubber” is 
stated to ensure that the distillate produced 
is of very high purity. 


Holman Group 


The Holman Group of companies was 
represented at the exhibition by two firms— 
Goodyear Pumps, Ltd., and Maxam Power, 
Ltd. The Goodyear pump was described 
in our issue of January 31, 1958, when it was 





Fig. 49—Marine pressure water supply set whieh 
provides 24 to 74 tons of fresh and salt water per 
hour to all parts of a ship—Goodyear Pumps 


first introduced, and since then its applications 
have been extended into the mining and 
marine industries as well as a wide general 
industrial field. 

In connection with these pumps an ex- 
hibit of interest was the engine-room pressure 
set illustrated in Fig. 49, which is designed to 
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provide a compact self-contained pumping 
equipment for fresh and salt water supplies on 
board ships. It can provide from 24 to 74 tons 
of water per hour under pressure, and com- 
prises three pump/motor assemblies, one of 
which acts as a stand-by. Each pump can be 
driven by a | h.p. motor to provide 24 tons 
of water an hour or a 2 h.p. motor to provide 
74 tons an hour. A control panel carries 
three starters, two pressure switches, selector 
switches, isolators and pressure and vacuum 
gauges for each service. The whole of the 
equipment together with its internal piping 
is mounted in a channel-steel framework 
which gives easy access for maintenance and 
inspection. Two pressure tanks for the 
system, one for fresh and the other for salt 
water, can be located at any convenient 
position and are fitted with a safety valve to 
lift at 70 Ib per square inch. 

On starting up the set some air under low 
pressure is pumped into the tanks by opening 
an air cock on the suction side of both pumps. 
The air cocks are then closed and the pumps 
switch over to water and continue pumping. 
The water level then rises within the tanks 
and the air is compressed to 65 |b per square 
inch, at which point the pressure switches 
operate and cut off the motors and pumps. 
This whole operation is arranged so that the 
water under pressure just reaches the top of 
the level gauge at maximum pressure. 

As water required in the ship is drawn off 
through outlets located near the bottom of 
each tank and the pressure within the tanks 
falls to 50 lb per square inch, the pressure 
switches again operate causing the starters to 





Fig. 50—Mining pump set for face-drainage with an 
output of 75 g.p.m. at heads up to 200ft and suction 
lifts of 28ft—Goodyear Pumps 


restart the motors and pumps. This ensures 
a continuous flow of water under pressure 
to all parts of the ship, to be tapped as 
required. 

A pump set for face drainage in mines 
which the firm has developed is shown in 
Fig. 50. This set comprises a pump directly 
coupled to a 7$ h.p. 1440 r.p.m. motor and 
delivers 72 gallons of water a minute 
with a head of 200ft and a suction lift of up 
to 28ft. The pump can deal with water 
containing abrasives and corrosives and 
being inherently self-priming can be run 
“on snore.” The complete equipment 
weighs about 625 1b and can be fitted with 
flanges for either 24in or 3in diameter 
suction and delivery piping. 

The equipment of Maxam Power, Ltd., 
includes air cylinders and control valves in 
many sizes and capacities for a variety of 
industrial applications. 
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Rolls-Royce, Ltd. 


Rolls-Royce, Ltd., Sentinel Works, Shrews- 
bury, displayed marine diesel engines to cover 
a horsepower range from 113 to 670 b.h.p. 
They included a four-cylinder, naturally 
aspirated unit, developing 113 b.h.p. at 1800 
r.p.m.; a supercharged six-cylinder engine 
rated at 210 b.h.p. at 1800 r.p.m. without 
charge cooler, or 230 b.h.p._ with 
cooler; an _ eight-cylinder turbo-charged 
model fitted with a Self Change Gearbox 
and developing 350 b.h.p. at 1800 r.p.m.; a 
similar engine rated at 246 b.h.p. at 1200 
r.p.m. and driving a 150kW Petbow generator, 
and two eight-cylinder engines arranged to 
drive a single output shaft through a Thorny- 
croft ““D”’ twin transfer reduction and 
reverse gearbox with two auxiliary power 
take-off points. 

All the engines are four-stroke, direct- 
injection compression-ignition units having a 
bore of Sfin by 6in stroke, a compression 
ratio of 14 to 1, except the normally aspirated 
engine where the ratio is 16 to 1, and an 
injection pressure of 175 atmospheres. The 
fuel system consists of a piston pattern 
mechanical lift pump, with hand priming 
lever, and a jerk injection pump with all 
speed hydraulic governor. Multi-hole 
injectors are fitted. The four-cylinder engine 
has a wet sump lubrication system and the 
six-cylinder unit has a dry sump, while the 
eight-cylinder engines have a_ semi-dry 
sump. For cooling all engines use a pres- 
surised engine coolant circulated by a belt- 
driven centrifugal pump, the flow through 
the raw-water-cooled heat exchanger being 
thermostatically controlled. 


Arc Manufacturing Company, Ltd. 

A new range of rectifiers was represented 
amongst the welding equipment and elec- 
trodes on the stand of Arc Manufacturing 
Company, Ltd., Nitshill, Glasgow, S.W.3. 
These rectifiers are made in capacities from 
40A to 250A and have been primarily 
designed for tungsten inert gas welding of 
stainless steel, Nimonic, titanium, &c., and 
they can also be used with coated electrodes 
for welding mild and low alloy steels. They 
are oil-cooled and incorporate provision for 
semi-automatic remote control by which 
current setting and other variables are con- 
trolled by push button from a remote unit, 





Fig. 51—100A_ oil-cooled welding rectifier with 
current control by handwheel and using a remote 
control unit—Are Manufacturing 
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which can be situated near the working 
position. These rectifiers, one of which js 
shown in Fig. 51, are rated for continuous 
welding at maximum current and it is stated 
that the control gear is conservatively rated 
to ensure reliable performance over long 
periods without need for maintenance. : 

Also demonstrated by this firm was a 
method of resistance heating of tubes where 
preheating is required before welding and 
an annealing temperature of 650 deg. Cent. 
after welding. For this purpose one of the 
firm’s ** Masta ” transformers is used. These 
transformers have a maximum current of 
440A which is controlled by handwheel 
over the entire range. 


D. Napier and Son, Ltd. 


On the stand of D. Napier and Son, Ltd., 
Acton, London, W.3, there were examples of 
the variety of products manufactured by the 
company including a turbo-charged Deltic 
18 high-speed diesel engine rated at 3100 
maximum b.h.p. and models of units powered 
by Deltic engines. A representative range 
of turbo-blowers was on view having free air 
capacities from 700 to 26,000 cubic feet per 
minute, while there are specimens of castings 
produced by the company’s investment 
method. A “Spraymat” heated panel 
iilustrates the many applications of | this 
thermo-electric system of surface heating, 
and a number of research exhibits on 
view included several seals, two of which 
are for comparatively large diameter shafts. 
The gas lubricated face seal is for rotating 
shafts and is lubricated only with pressurised 
gas: the sealing is between a collar, 
mounted on the shaft on twin concentric 
bellows, and an annular carbon face sup- 
ported in the casing. There are two grooves 
around the stationary carbon face, the inner 
one being supplied with gas at 100 1b per 
square inch above the sealed gas and form- 
ing a hydrostatic gas bearing which main- 
tains a small gap between the faces. The 
outer groove is connected to drain and takes 
any leakage of sealed gas. 

In the ou! lubricated face seal, a sleeve, not 
rotating but axially movable, is loaded 
hydraulically against a collar on the shaft, 
The face of the sleeve is white metalled and 
is lubricated with oil which flows from an 
annulus across the face in both directions, 
99-5 per cent to the atmospheric side and 
0-5 per cent to the gas side. The combined 
thrust bearing and face seal allows no oil 
flow to the gas side and gives complete gas 
sealing. 


National Gas and Oil Engine Company, Ltd. 

Engines displayed by the National Gas 
and Oil Engine Company, Ltd., Ashton- 
under-Lyne, included an_ eight-cylinder, 
turbo-charged, four-stroke diesel engine of 
480 b.h.p. at 1500 r.p.m. coupled to a 
326kW flange mounted Brush alternator. 
Also on view is an eight-cylinder normally 
aspirated marine engine fitted with a Math- 
way 4 to | reverse/reduction gear and rated 
to develop 308 s.h.p. at an engine speed of 
1500 r.p.m. There weie two National 
McLaren LE engines, one for marine pro- 
pulsion and the other for rail traction. How- 
ever, the main exhibit was a 2000 h.p. gasifier 
turbine set consisting of two National 
G.S.34 free piston gasifiers of 1250 g.h.p. 
supplying power gas at a temperature ol 
825 deg. Fah. and a pressure of 57-2 Ib per 
square inch gauge and having a mass flow ol 
17-6 lb per second. The gas is supplied to 4 
Hawker Siddeley Brush 2000 h.p. axial flow, 
five-stage, gas turbine running at 9200 
r.p.m. and exhausts at 450 deg. Fah. | 1s 
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slant. which weighs about 22 tons and covers 
4 floor area of 20ft by 14ft, is suitable for 
driving an alternator, pump or compressor 
through a reduction gear or driving through 
a reverse reduction gear for marine propul- 
sion purposes. 


Mirrlees Bickerton and Day, Ltd. 

A new “ Monarch ”’ class marine main pro- 
pulsion diesel engine was the principal exhibit 
on the stand of Mirrlees, Bickerton and Day, 
Ltd., Stockport. The engine has been 
designed to fulfil exacting operational require- 
ments for specific services and the engine 
shown was a Mark A.L.6. developing 2400 
s.h.p. at 300 r.p.m. at a brake mean effective 
pressure of 138 1b per square inch, or 2600 
s.h.p. at a brake mean effective pressure of 
150 tb per square inch. This is a six-cylinder, 
in line, direct reversing, vertical, four stroke, 
single acting unit having a bore of 19in by 
27in stroke, a compression ratio of 11-35 to 
| and an exhaust gas turbo-charger and air 
cooler. Our illustration shows a view of the 
fuel pump side of the engine. 

Three one-piece castings, consisting of the 
bed plate column and cylinder casing, secured 
together by long through bolts, form the 
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pistons and connecting rod can be removed 
through the crankcase door or upwards 
through the cylinder. 

Ahead and astern cams are fitted to the 
camshaft and manceuvring is carried out in 
One movement by the pneumatic reversing 
gear. The engine has a length of 23ft 9in and 
weighs 72 tons. 


Coventry Victor Motor Company, Ltd. 

On display by the Coventry Victor Motor 
Company, Ltd., Cox Street, Coventry, was 
a 16/20 h.p. “ Victor Vixen” transport- 
able power pack, the horizontally opposed, 
twin-cylinder, four-cycle diesel engine being 
air cooled through the medium of a flywheel 
fan and having been tested in ambient tempera- 
tures up to 138 deg. Fah. The engine is 
mounted on a fabricated steel bedplate and 
enclosed in a sheet metal casing with starting 
controls sited on top. Overall dimensions of 
the unit are length 44in, width 39in and 
height 39in, while the total weight is 595 Ib. 
A lightweight portable compressor set, 
also on view, consisted of a Rotax 
four-stage radial compressor driven by a 
‘** Midget” 340 c.c. horizontally opposed, 
twin-cylinder air-cooled four-stroke petro! 





Fig. 52—Mirrlees *‘ Monarch ’ 


framework of the engine. The lubricating 
oil pressure main is cast integral with the 
bed plate, which carries the crankshaft 
in white metal lined steel shell bearings. 
Automatic spring loaded explosion doors 
with flame traps are fitted to each crankcase 
cover on the camshaft side, and the cam- 
shaft, which can be removed athwartships, 
is housed in the column. Twé6 air and two 
exhaust valves, all in cages, are mounted in 
he cast iron cylinder head, as are also the 
‘uel nozzle, cylinder relief valve and maxi- 
num pressure indicator cock. In addition 
here is a decompressor braking valve which 
edt the time taken to reverse the engine. 

sions are oil-cooled and both the 


six-cylinder engine of 2400 s.h.p. 


engine of 60mm bore and stroke. The com- 
pressor has an integral oil pump and sump 
and is fitted with pressure relief valves 
between stages | and 2 and 3 and 4, the 
delivery pressure being 3000 lb per square 
inch and the output 4-4 cubic feet per 
minute of free air. Weight of engine, com- 
pressor, fuel tank and frame is 100 Ib dry. 
Also shown was a_ portable aero- 
hydraulic testing equipment of which the 
power unit is a ‘* Neptune” Mark III air- 
cooled petrol engine of 20/30 h.p., having 
four cylinders horizontally opposed. A 
4-gallon fuel tank is located above the 
engine cowling and the engine is coupled 
through a hand-operated clutch to a speed 
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increasing gearbox for coupling to a 
hydraulic fluid pump. The whole assembly 
is mounted on a steel bedplate which, in 
turn, is mounted on a two-wheel trolley fitted 
with adjustable jacks for stationary opera- 
tion. 

Clayton Dewandre Company, Ltd. 


The many forms and sizes the ** Clayton- 
Stull’ wire-wound heat transfer tubes are 
now made in for industrial applications were 
shown by the Clayton Dewandre Company, 
Ltd., of Lincoln. In this design of tube the 
extended surface consists of a continuous 
wire wound into elongated loops each of 
which is bonded to the basic tube in a helical 
formation. The makers state that the high rate 
of heat exchange to or from a small diameter 
wire, such as is used on the tubes, provides a 
large dissipating surface which, aided by air 





Fig. 53—Wire-wound heat transfer tubes with inserts 
for special applications—Clayton-Dewandre 


turbulence induced by the formation of the 
wire, gives a high coetficient of heat transfer. 
Tubes suitable for any specified purpose can 
be produced by varying the surface ratios, 
loop width and height, gauge of wire and 
density of winding. 

We illustrate in Fig. 53 two special types 
of tubes which have been developed with the 
surface extended also within the bore, for 
special applications such as oil cooling or 
heating where the poor heat transfer pro- 
perties of the fluid cause a high resistance to 
heat flow. One of these has an insert of 
normal “* Clayton-Still ’’ wire loops, which, 
if required, can be firmly soldered to the 
tube, whilst the other, particularly useful 
where very dirty liquids are involved, has 
three small diameter plain tubes inserted and 
soldered in the bore. 


Crofts (Engineers), Ltd. 

The extensive range of power transmission 
equipment made by Crofts (Engineers), Ltd., 
Thornbury, Bradford, 3, includes two new 
kinds of universal-mounting gear units. 
These units can be adapted to a variety of 
mounting positions, shaft dispositions and 
ratios of speed reduction.. They are of 
standardised design employing a single con- 
struction of gear case and are made in two 
designs with worm reduction gearing and 
helical gearing. 

The universal worm reduction gear unit is 
at present made for fractional to 50 h.p., and 
in stock ratios from 5: | to 70: 1. With it up 
to fifty mounting positions and different 
arrangements of input and output shafts are 
possible. Modification from one form of 
assembly to another is effected by the inter- 
change of oil fillers, drain and level plug 
positions. A double extension wormshaft 
which is fitted makes either right-hand or 
left-hand assembly possible. 

The universal helical gear unit is being 
made available in a wide range of ratios and 
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for up to 500 h.p. This unit can be adapted 
to any mounting position and for any com- 
bination of gears or shaft-arrangement. Their 
single helical standard gears can be arranged 
for different ratios using single, double or 
triple-reduction gear trains as required, and 
with parallel input and output shaft disposi- 
tions. Irrespective of the size or combina- 
tion of gears the input and output shafts are 
on the same horizontal plane. 

A new flexible coupling known as the 
“ Croft-Ring ” incorporates radial nests of 
concentrically mounted split-ring springs to 
provide torsional resilience and cater for 
angular and parallel shaft misalignment. It 
is made for powers up to 80,000 h.p. and can 
be adjusted to the desired degree of flexibility. 
A l6in “ Ritespeed’’ motorised conveyor 
pulley exhibited was fitted with a transparent 
plastic pulley to show the internal drive. In 
this design of self-contained conveyor pulley 
all of the mechanism is housed within the 
pulley and the pulleys are now made in a 
number of diameters and face widths for 
powers up to 30 h.p. 


A. Schrader’s Son 
The pneumatic equipment of A. Schrader’s 
Son, Division of Scovell Manufacturing 
Company, 829, Tyburn Road, Birmingham, 
24, includes the small double-acting lin 
bore cylinder shown in Fig. 54 which is made 





Fig. 54—Small double acting air cylinder—Schrader 


in six lengths having from lin to |2in stroke, 
and is suitable for a pressure range up to 
125lb per square inch. This cylinder is 
suited for use on jigs, fixtures and special 
purpose equipment. It has a brass body 
with a lin neck mounting thread and is 
fitted with a ground and polished steel piston 
rod. 

A double solenoid operated air control 
valve developed by the firm is stated to be 
particularly suitable for controlling double- 
acting air cylinders as it permits a long dwell 
time in either direction of piston movement. 
The solenoid assembly is mounted on top of 
the valve mechanism to give a compact unit. 
A new air pressure regulator being made has 
a simple screw-adjusted inlet by which 
pressures up to 250 lb per square inch can 
be regulated down to a range of 5 Ib to 125 Ib 
per square inch. 


The Bergius Company, Ltd. 

In the display of The Bergius Company, 
Ltd., 254, Dobbies Loan, Glasgow, C.4, 
were five Kelvin engines including the direct- 
diesel cold starting J.3 engine of 33 h.p. at 
1000 r.p.m. ; a P.2 engine developing 10 h.p. 
at 1500 r.p.m. and a four-cylinder version of 
this engine the P.4.B., together with a “* Kelvin 
Ricardo’ giving 7-5 b.h.p. at 1150 r.p.m. 
The main exhibit was the recently developed 
four-stroke model “T’’ engine which 
develops 30 h.p. per cylinder at 1000 r.p.m. 
and is produced in three sizes having four, 
six, and eight cylinders respectively, the 
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latter size of engine being shown. This 
engine has a bore and stroke of 64in 
by 7din, a brake mean effective pressure of 
99 lb per square inch, a compression ratio 
of 14 to | and a fuel consumption of 0-37 Ib 
per brake-horsepower-hour. High quality 
cast iron is mainly used and the cylinders are 
cast in pairs, there being single cylinder 
heads which carry two valves each. The 
aluminium alloy pistons have three com- 
pression and two scraper rings and a toroidal- 
shaped bowl in the crown to form the com- 
bustion chamber into which fuel is injected 
directly through four-hole nozzles from a 
block pattern pump. Lubricating oil is 
circulated at S5S0lb per square inch and 
cooled in a combined heat exchanger for 
cooling both the lubricating oil and the 
closed circuit engine cooling water which is 
handled by a centrifugal pump. The drive is 
through a hydraulically-operated reverse 
reduction gear having a separate lubrication 
system and twin hydraulic clutches. 


Alfred Wiseman and Co., Ltd. 


Two forward and reverse marine oil- 
operated gearboxes were among the exhibits 
shown by Alfred Wiseman and Co., Ltd., 
Carlisle House, Southampton Row, London, 
W.C.1. One, the W.600, is rated to transmit 
600 h.p. and the other, the W.300, 300 h.p.: 
the larger unit can be seen in our illus- 
tration. The gearbox has a well ribbed 
casing of cast iron and gears of alloy steel, 
case hardened and profile ground; the 
W.600 has white metal lined sleeve bearings 
and thrust blocks of Rayleigh pattern, while 
the W.300 has journal and thrust bearings of 
ball and roller design. In the design of the 
gearbox the input shaft, which is driven 
through a flange coupling, carries the 
forward and astern pinions and the forward 
pinion drives the output shaft through the 
wheel in forward drive, and through an idler 
gear and the astern wheel while running 





Fig. 55—Wiseman marine reverse reduction oil- 
operated gearbox W.600 


astern. Both wheels are free on the output 
shaft and drive through multiplate friction 
clutches which are engaged by a common 
pressure ring. The gearboxes have an 
integral thrust block and provide reduction 
ratios of 2 to 1 and 3 to 1, and transmit 
about 75 per cent of full ahead power, astern. 
Also on the stand were an example of the 
company’s forward and reverse final drive 
Shunting locomotive gearbox and other 
products, including totally enclosed spur 
gear units and fan-cooled worm reduction 
gear units. 
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Hunt and Mitton, Ltd. 
A new range of pneumatically operated. 
four-way valves for the operation of double- 
acting hydraulic rams with working pressures 
from 200 Ib to 3000 Ib per square inch, has 
been introduced by Hunt and Mitton, Ltd. 
Oozells Street North, Birmingham, |, to 
eliminate the need for two three-way valves 
of conventional design. These valves, one 
of which is shown in Fig. 56, are operated 
through a single diaphragm top and can be 
controlled by either a manual pilot or an 
electric timer. The design of the valves is 
such that there is no loss of water when the 
disc moves from one seat to the next and the 
seatings are protected from the effects of 
wire-drawing by skirted rings. Vee slots in 
the inlet and the drain seat rings prevent 
water hammer or shock. 
A two-pressure hydraulic control valve for 





Fig. 56—Pneumatically operated four-way valve for 
operating a double-acting hydraulic cylinder—Hunt 
and Mitton 


working pressures up to 4000 lb per square 
inch, made in sizes from jin to 3in, is 
designed for the control of hydraulic presses 
and similar machinery. 

This valve raises a ram on low pressure, 
and when the press is closed the high-pressure 
fluid is admitted immediately through an 
automatic high-pressure inlet valve. If 
desired, however, the high-pressure * kick- 
in” may be delayed for a predetermined 
period by a subsidiary diaphragm top on the 
high-pressure inlet valve. This valve will 
close immediately pressure is released from 
the ram, thus preventing the loss of high- 
pressure fluid to drain. The valve also 
embodies an integral check valve to prevent 
high-pressure fluid flowing back into the 
low-pressure line, and it may be operated 
through a manual pilot valve or through an 
electric timer. 

All parts of these valves are of corrosion- 
resistant, long-wearing materials, with seat 
sleeves and seats of stainless steel. The stems 
are in hydraulic balance, and the ports in the 
seat sleeve are spaced to prevent water los 
when the stem is moved from one seat to 
another. Stem friction is minimised by the 
use of O-ring packers with ** Teflon ” back-up 
rings. In addition, “* Teflon” scraper ring 
are installed in the yoke to wipe the stem 
clean and prevent the entry of any dirt ar 
grit to the O-ring packers. 
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Harland and Wolff, Ltd. 


The exhibits on the stand of Harland and 
Wolff, Ltd., represented a cross section of the 
great variety of products manufactured at 
the company’s Belfast and Govan works. 
Among the diesel engines shown was a six- 
cylinder exhaust turbo-charged, vertical, 
four-stroke auxiliary engine of 250mm by 
350mm bore and stroke and developing 
570 b.h.p. at 600 r.p.m. In addition to a 
model of a Vee four-cycle exhaust turbo- 
charged diesel-driven alternator set develop- 
ing 5000 b.h.p. at 375 r.p.m., there was a 
working model of a six-cylinder two-cycle, 
single-acting opposed piston crosshead 
engine. A typical example of the Harland and 
Wolff/Cooper Bessemer horizontal compres- 
sor was on view, this being a six-stage air com- 
pressor for heavy duty motor, turbine, or 
engine-driven service with pressure up to 
15,000 Ib per square inch gauge. Also on 
display was an impeller shaft from a 25,000 
cubic feet per minute centrifugal gas com- 
pressor. 

Electrical products made by the company 
were represented by a 60 c/s, three-phase 
revolving field salient pole marine alternator 
rated at 75kW when driven at 450 r.p.m. 
and several motors. These include a double- 
cage vertical marine 440V, 60 c/s three-phase 
induction motor developing 150 h.p. at 
1760 r.p.m. Illustrative of the company’s 
switchgear division is a “dead front” 
cubicle pattern switchboard for the control 
of two 750kW, 440V, alternator sets. Each 
cubicle consists of one electrically-operated 
1600A triple pole airbreak circuit breaker, 
alternator and exciter instruments, &c. 


The Holset Engineering Company, Ltd. 

A complete range of Holset turbo-chargers 
seen on the stand of the Holset 
Engineering Company, Ltd., Turnbridge, 
Huddersfield, included two Model 6 units 
fitted to a Davey Paxman engine and a 
Model 4 unit fitted to a Rolls-Royce engine. 
These turbo-chargers, which are of American 
design, are available in three frame sizes, 
each of which can be fitted with graduated 
compressor wheels and turbine nozzle rings to 
cover powers ranging from 50 h.p. to 750 h.p. 
Both compressor and turbine wheels are of 
radial flow design and of ** cut-back ”’ pattern, 
to reduce centrifugal stresses and polar 
moment of inertia, the latter helping to 
reduce the time taken to accelerate when 
load is applied to the engine. The com- 
pressor wheel is a light alloy casting, while 
the turbine wheel is precision cast in a Stellite 
alloy. Lead bronze bearings arranged as 
floating bushes are fitted and an axial thrust 
bearing is located at the compressor end of 
the shaft. The turbine housing is of austenitic 
cast iron and the compressor housings are 
of aluminium alloy with a grey iron bearing 
housing forming the central member. 

The Model 4 turbo-charger has a maximum 
revolutions per minute of 80,000 correspond- 
ing to a boost pressure ratio of 3 to 1, and 
the maximum permitted turbine inlet tem- 
perature is 1400 deg. Fah. 

Also on view is a selection of flexible 
rubber-block couplings, including both wedge 
block and round block designs. The coupling 
consists of inner and outer members, moulded 
rubber blocks, driving flange, and cover, &c., 
ind of the two designs of blocks the wedge 
> used for heavy-duty industrial applications, 

¢ the round for reciprocating machinery 

where high torsional resilience is 

‘d. The multi-block construction 

‘he maximum volume of rubber and 

ible for the high shock absorption 

g characteristics of the couplings. 
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Drysdale and Co., Ltd. 

Pumps for a wide variety of duties 
exhibited by Drysdale and Co., Ltd., Bon- 
Accord Works, Yoker, Glasgow, W.4, 
included an axial flow horizontal inclined 
pump, for marine condenser circulating, 
having a bore of 32in and a capacity of 
16,700 gallons per minute. There was a tank 
pattern forced lubrication pump mounted 
in an oil tank and immersed in oil so that 
there is no need for priming, and all suction 
piping and valves are eliminated. The 
pump is able to handle aerated oil without 
vapour locking. Our illustration shows the 





Fig. 57—Twin ‘* Axoil’’ forced lubrication pump 


Twin * Axoil”’ forced lubrication pump in 
which two vertical gear pumps, one working 
and one standby, are mounted on a common 
stool and connected so as to form a pack- 
aged unit, only requiring the shipbuilder to 
couple up to the main suction and discharge 
piping. In practice, when the pressure in the 
working pump falls, the standby pump is 
automatically started by means of a pressure 
switch connected to the starter. 


Intermit, Ltd. 


In addition to the range of ** Comprair * 
compressed air filters it has made for some 
years, Intermit, Ltd., 44, Bedford Street, 
Birmingham, 5, exhibited the “* Far-Air” 
filtration and air-conditioning products and 
the ** Birfield-Hilco * oil maintenance equip- 
ment it is now making under licence. 

The oil maintenance equipment for all 
classes of oils includes filtration units, cart- 
ridges and reclaimers of a number of kinds. 
The four groups of basic filter media include 
one of activated clay which removes solid 
particles and dissolves contaminants in 
straight mineral oils. A full-flow oil medium 
is designed for surface filtration of large 
quantities of oil with the minimum pressure 
loss across the filter cartridge. Its two 
materials are impregnated filter paper and 
impregnated paper felt. The filter paper is 
pleated to a special design to allow for a 
maximum pressure drop across the cartridge 
of 60 Ib per square inch and a complete cover- 
age over the whole surface. The impregnated 
paper felt is designed in disc form to collect 
the contamination inside the cartridge with a 
minimum resistance to flow. Both these 


filter media remove only solid particles and 
can be used for any oils. Particles down to 
5 microns are removed. 
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A low flow rate filter media for all oils can 
be used for applications such as by-passes, 
&c., and two materials are used. The first is 
a depth filter medium of a loose fibre structure 
which will not collapse when in use. This 
material is packed to an even density and will 
remove particles down to 3 microns. The 
second type is an impregnated felt rolled 
round a tube, and it is suitable for water, 
oil-water emulsion, fuel oil and other applica- 
tions and will remove particles down to 
5 microns. A coarse filtration medium for the 
removal of particles down to 25 microns is 
designed for high flow rates and high quantity 
removal of contamination. The medium is a 
woven cloth with a nap on the outside, which 
is extremely long and makes a matted surface 
on the cloth. 

The various filter media are packed into 
cartridges of a standard range of sizes and the 
cartridges are placed into suitable casings. 
This standardisation of cartridge sizes has 
been planned to eliminate special sizes and 
to assist the user. The size of the filtration 
units is based on flow rates to give an eco- 
nomic operating life before servicing is 
required ; for applications to diesel engines 
the size of the units is based on flow rates and 
horsepower. Where reclamation of oil is 
required, the “* Birfield-Hilco ” reclaimer can 
be used. In this unit the oil is filtered either 
through fuller’s earth or an inert-cellular 
material and the volatile contaminant is then 
vaporised under vacuum. The vacuum 
chamber is heated sufficiently to vaporise 
the volatile contaminants, but not high 
enough to cause flashing of the oil. 

The range of “ Far-Air” air filtration 
equipment made by the firm includes viscous 
panel, replaceable media, oil bath, self-wash- 
ing, and a variety of other filters suitable for 
all purposes. 


British Polar Engines, Ltd. 


A direct reversing marine vertical two- 
stroke diesel engine, Mark M45M, was shown 
as a running exhibit by British Polar Engines, 
Ltd., Helen Street, Glasgow, S.W.1, and 
this unit, which has five cylinders of 340mm 
bore by 570mm stroke, is rated to develop 
800 b.h.p. at 250 r.p.m. Automatic control 
equipment of advanced design is fitted to the 
engine. Representative of the larger engines 
covering the power range from 1600 to 
4300 b.h.p. was a model of a Mark M66T unit 
which is normally aspirated and has six 
cylinders of 500mm bore by 700mm stroke. 
These engines are fitted with equipment of 
advanced design including a completely 
valveless scavenge system, and are also 
available in supercharged form operating 
on the exhaust pulse pressure turbo-charging 
system without scavenge pump. 





HARDCORE FROM DisusED RUNWAYS.—For years 
now, hardcore for road-making and other contracting 
work in East Anglia has had to come from industrial 
centres many miles away. The St. Ives Sand and 
Gravel Company, Ltd., however, has embarked on 
a scheme for making concrete from disused wartime 
aerodromes available for use as hardcore, and later 
restoring the land to agriculture. The firm has pur- 
chased fifteen disused aerodromes so far, as part of 
this new project, and is breaking up the concrete 
runways, perimeter tracks, taxiways and dispersals 
for use in contracting work in the eastern counties. 
At the moment, the firm has two Parker plants at 
work crushing the material. One of them is working 
at. Nuthampstead aerodrome, 6 miles from Royston, 
and is turning out 2140 cubic yards of hardcore a 
week, crushed to Sin down, for use on a stretch of the 
new London-Yorkshire motorway between Watford 
and Garston. The main runway and perimeter track 
at Nuthampstead, which cover sixty acres, consist of 
concrete 18in thick and the taxiways and dispersals 
are 9in thick. Altogether, the firm is supplying 
100,000 yards a week of hardcore to the motorway: 
scheme. It is estimated that there is sufficient work 
of this kind for the firm for ten years, 
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Heavy Engineering Shop 


A new heavy engineering shop has been built at the Derby works of International 
Combustion, Ltd., and equipped for the manufacture of drums and pressure 
vessels for nuclear power stations, chemical works and refineries. It was officially 
opened on April 24 by the Minister of Power, Lord Mills. There are three 
bays, 65ft, 75ft and 65ft wide and 350ft long. Raw material from the stock yard 
is cut to size on a ‘‘ Hancoplane "’ flame planing machine which is equipped 
for the simultaneous edge preparation, with three-cut bevel, of all four sides 
of plate up to 11ft wide by 40ft long and 4in thick. Further edge preparation 
for welding is done either on a Hugh Smith planer, which handles plates up to 
35ft long and is driven by a 35 h.p.Ward-Leonard drive, or on a Craven planer 
capable of handling half-shells up to 25ft long. With two Fielding and Platt 
3000-ton vertical presses the new shop can bend plate in various widths from 
3in thick (cold) at a minimum diameter of 3ft up to 4in thick (cold) at 25ft 
diameter. A Fielding and Platt 2000-ton downstroking four column press is 
installed for the hot pressing of dished ends and segments for all diameters of 
vessels and drums. Lighter plate up to 14in thick can be manipulated in the 
power rolls. The main welding machine, illustrated here, is a Quasi-Arc welder 
with a rising boom capable of welding vessels up to 12ft 6in diameter, out to 
17ft 6in in length from the column; work can be manipulated under the 
welding head by a roller bed with a 50ft traverse. To enhance the headroom 
(40ft from shop floor to crane rails) the central bay contains a welding pit 50ft 
long by 25ft wide by 12ft deep, equipped with manipulators for rotating work 
during seam welding ; the pit is also used for X-ray examination. At the south 
end of the shop there are three Dowson and Mason gas-fired furnaces for plate 
heating before dishing and for heat treatment. There is a George Richards 
vertical boring machine with an 18ft diameter table which can be extended 
by eight outriggers to 25ft diameter, and is intended for cylindrical edge prepara- 
tion, general boring and facing. A separate clean-conditions building, east 
of the heavy engineering shop, is being equipped for work on nuclear power 
heat exchanger parts in air conditioned booths. The main contractors were : 
civil engineering work, Gee, Walker and Slater, Ltd.; building structure, 
Redpath Brown and Co., Ltd. ; e.0.t. cranes, Joseph Booth and Bros. 
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Institute of Fuel Luncheon 


Near_y 800 members and guests attended 
the annual luncheon of the Institute of Fuel, 
held at the Connaught Rooms, London, on 
April 23. The president, Mr. T. C. Bailey, 
presented the Parchment of Honorary Member- 
ship to Mr. R. H. Gummer. He also _pre- 
sented the Bone-Wheeler Medal and N.I.F.E.S. 
prize for 1958 to Mr. M. V. Murray for his 
paper, “ The Performance of an Overfeed 
Coking Stoker using 4in to 0 Smalls,” and 
announced that Dr. P. O. Rosin had accepted 
the Melchett Medal. Mr. C. M. Vignoles 
replied to the toast to the guests, given by the 
president, and commented on the interest of the 
oil industry in the work of the Institute and its 
increasing importance in meeting the need for 
power. Both solids and liquids, he said, were 
necessary, and the place of the oil industry in 
the fuel pattern of the country was above com- 
petitive considerations, for the broad basis of 
our fuel supply was the coal industry which 
must be economically sound if we were to attain 
the full promise of our industrial resources. To 
meet present market conditions, Mr. Vignoles 
continued, the National Coal Board had to 
restrict output for it realised that, despite the 
human problems involved, the country must 
export to live and so must offer products at the 
right price. This involved the use of the cheapest 
raw materials and common sense fuel selection, 
based on freedom of choice, combined with 
efficient use. With particular reference to the 
oil industry, he recalled the development of 
home refineries, which had resulted in consider- 
able savings in foreign currency, the expanding 
petroleum based chemical industry, and the 
large export of petroleum equipment which 
amounted to £120 million last year and greatly 
assisted in the balance of payment problems. 
Oil supplies were greater than ever, he main- 
tained, and the oil industry was an integral part 
of the national economy and as such must not 
be hindered by preferential barriers, for, con- 
tinued Mr. Vignoles, the whole question of fuel 
must be considered solely with regard to its 
service in our national economy and not in any 
restrictive terms. 


Institution of British Agricultural 
Engineers 

THE annual general meeting of the Institution 
of British Agricultural Engineers (which was 
founded in 1938) was held in London last 
Friday. The council’s report for the year ended 
December 31, 1958, which was presented at the 
meeting, shows a total membership of 1503. 
The report draws attention to the fact that the 
first examination for graduate membership of 
the Institution was held last July. The examina- 
tion for the National Diploma in Agricultural 
Engineering, which is organised annually by the 
Institution, last year had thirty-one entrants, of 
whom twenty-three were successful. The 
general comment of the examiners was that 
“ the standard reached was an improvement on 
the previous year.”” Last year, for the second 
time, the Diploma examination was also held in 
New Zealand, four of the five candidates who 
sat there passing successfully. 

At a well-attended luncheon which followed 
the meeting, the principal guest was the Minister 
of Education, Mr. Geoffrey Lloyd. Proposing 
a toast to “ The Institution,’ he referred to 
igricultural engineering as one of the most 
lynamic of the industries which had helped to 
5uild this country’s post-war fortunes. Agricul- 
ural engineering, he added, had by no means 
cached its saturation point; the size of the 

sricultural machinery market of the future was 
ideed a fascinating matter. Agricultural engin- 

‘Ss were required to participate in the task of 

ig the standard of living of millions of 
‘)roughout the world. That, the Minister 


said, was very much in the mind of the Govern- 
ment when the decision was made to establish, 
in Bedfordshire, a National College of Agricul- 
tural Engineering (THE ENGINEER, February 20, 
1959). The toast was acknowledged by Mr. 
J. M. Chambers, who is retiring from the office 
of president after serving for two years. He is 
succeeded by Mr. W. J. Nolan. 


Blackwall Tunnel Duplication 


THE London County Council’s scheme for 
duplicating the Blackwall tunnel was described 
in these columns in our issue of May 2, 1958, 
when work had just started on the first stage, 
namely, construction of a new north approach 
to serve the existing and proposed tunnels. The 
L.C.C.’s consultants for the tunnel itself subse- 
quently submitted a full report on the scheme, 
a summary of which was published this week 
in the agenda for the Council’s meeting of 
May 5. Some details of the proposed tunnel, 
reproduced from this source, are given in the 
following paragraphs. The consulting engineers 
are Messrs. Mott, Hay and Anderson. 

Siting.—The engineers’ report is confined to 
that portion of the tunnel which will be con- 
structed by tunnelling methods proper and be 
cast-iron-lined and will extend from a point 
immediately south of Prestage Street on the 
north side of the river to a point in the East 
Greenwich works of the South Eastern Gas 
wo and about 300 yards beyond the south 
bank. 

Trial borings under the river have determined 
the succession of strata, which is interrupted by 
a buried channel extending to an undetermined 
depth below the level of the proposed tunnel 
and filled with gravel. The buried channel is 
about 600ft wide where the tunnel will be 
driven through and its northern edge is roughly 
underneath the north river wall. The cast- 
iron-lined portion of the tunnel will pass through 
strata of Thames gravel, London clay and 
Woolwich and Reading beds and through the 
buried channel. The gravels and the strata of 
Woolwich and Reading beds, which extend in 
depth, are water-bearing, but the clay is more or 
less impervious. The part of the proposed 
tunnel which provides the most difficult problem 
of construction is that which will pass through 
the buried channel. Whilst it is considered 
that the remainder of the work can be success- 
fully accomplished by normal compressed-air 
tunnelling, it would be impracticable to tunnel 
through the gravel of the buried channel without 
special measures designed to minimise the 
escape of compressed air and the danger of 
disastrous “ blows”’ in the river bed. Having 
regard to the conditions encountered when the 
existing tunnel was constructed, the engineers 
propose to treat the gravel, employing grouting 
processes designed to reduce its permeability 
by filling the voids, or to increase its mechanical 
strength by cementing the particles together— 
or both. The grouting will be accomplished by 
means of the injection of clay-cement and/or 
chemical grouts through bore-holes drilled 
radially outwards from two pilot tunnels, creat- 
ing a cylindrical annulus of treated ground 
surrounding the profile of the main tunnel. 

The Main Tunnel.—The main tunnel will con- 
sist of a cast-iron-lined tube, 28ft 2in in diameter 
inside the flanges of the segments and 30ft 6in 
in diameter externally, and will accommodate 
a carriageway 21ft wide, allowing a minimum 
vertical headroom of approximately 16ft at the 
kerb. The length of the cast-iron-lined tunnel 
will be approximately 2850ft. The gradient of 
the tunnel on the north side will be 1 : 24-4; 
under the river there will be a gradient of 
1: 300: and the main gradient on the south 
side of the river will be 1:25. The greater 
portion of the tunnel will be driven with the aid 
of two shields, which will be driven towards 


each other. About 350ft of the tunnel between 
the shield chamber and the start of the cut-and- 
cover section on the north side of the river can 
be constructed without the aid of a shield. It 
is hoped to arrange with the Ministry of Trans- 
port and Civil Aviation for two of the shields 
employed in the construction of the Dartford- 
Purfleet tunnel to be used for the work at 
Blackwall. Some reconstruction and adapta- 
tion will be required, but the saving in cost and 
possible delay, as against the provision of new 
shields, would be substantial. The shield 
chambers and main working shafts will be con- 
tained in two rectangular caissons, each about 
60ft by 40ft. As a result of the combination of 
several functions served by these caissons, a 
substantial net economy is achieved, and the 
tunnelling contractor will be afforded a con- 
siderable measure of flexibility in organising the 
air-lock equipment and facilities for the hand- 
ling of materials. On completion of the tunnel 
the shafts will be able to be utilised as the main 
ventilation connections. 

Pilot Tunnels.—The driving of two small pilot 
tunnels will enable the ground treatment of the 
gravel in the buried channel to be carried out. 
The pilot tunnels will be lined with cast-iron 
lining with an internal diameter of 7ft, and will 
be shield-driven under compressed air. The 
first pilot tunnel will be driven southwards from 
a temporary working shaft 12ft in diameter, on 
the north side of the river. This heading will 
be driven on the line of the lower part of the 
main tunnel and to a distance of about 1000ft, 
reaching a point south of the buried channel ; 
it will be used for the grouting of the lower 
portion of the gravel to be treated. The second 
pilot tunnel will be driven for a distance of about 
2000ft, from a temporary working shaft near 
the south end of the main tunnel and on the 
line of the upper part of the main tunnel. Under 
the river it will form an upper heading for the 
ground treatment to be carried out around the 
crown of the main tunnel, and it will also afford 
the means of close exploration of the strata 
along the line of the tunnel south of the buried 
channel. 

Construction Procedure.—\In the preparatory 
stages the driving of the pilot tunnels and the 
treatment of the gravel will proceed indepen- 
dently of, but simultaneously with, the sinking 
and fitting-out of the main access caissons and 
the erection of the shields. It should be possible 
to complete the tunnelling in little more than 
three years from starting the work. This will 
depend on there being no unforeseen natural 
difficulties, on the selection of a firm of con- 
tractors with the requisite experience and 
technical resources, and on there being available 
an adequate supply of labour of suitable physique 
for compressed air work. 

The total estimated cost of the tunnelling 
works to be carried out under the direction of 
the appointed engineers amounts to £5,117,000. 





Work which is not included in the consultant's 
report, and which will be the responsibility of 
the L.C.C.’s chief engineer, includes the con- 
struction of the end sections of the tunnel by 
cut and cover methods ; the north and south 
approaches ; the lining, ventilation and lighting 
of the tunnel ; and the installation of pumping 
plant for drainage. The L.C.C. comments on 
these proposals that, taking into account the 
work to be done by its own engineer, plus six 
months for the preparation of drawings and 
contract documents for the tunnel, about five 
years will be needed for completing the whole 
scheme. Invitation to tender for the tunnelling 
contract is to be restricted to six firms. The 
total estimated cost of the scheme is £8,972,000, 
including about £1,500,000 for the northern 
approach scheme, nearly £2,000,000 for the 
other works which the L.C.C.’s chief engineer 
will construct, and about £500,000 for property 
acquisition and rehousing. 
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Voice-Frequency Control of Traction 
Supply 

THE remote supervisory control system serving 
the Colchester-Clacton-Walton lines of the 
Eastern Region, British Railways, which have 
been electrified recently at 25kV, a.c. (see our 
issues of Aprii 17 and 24) is the first step in a 
larger project undertaken by Standard Telephones 
and Cables, Ltd. At present the control is 
situated in the temporary building, illustrated, 
near Colchester passenger station. Commands 
and return indications are transmitted by fully- 
transistorised multi-channel voice-frequency 

carrier telegraph systems using frequency modu- 
i lation. Simultaneous operation at all remote 

stations is made possible by the allocation of a 
different voice frequency to each station. Speci- 
; ally safeguarded codes are used to ensure accurate 

transmission of the required information. 

In the control room the electrical distribution 
system is shown by a mimic diagram on a vertical 
sheet-steel panel, as seen in the second illustration. 
The various circuit breakers and other switches 
remotely controlled or indicated are represented 
on this diagram by semaphore keys. The control 
panel also accommodates multiway units indi- 

bj cating various fault conditions, tap position 
indicators for the supply transformers, and volt- 
meters to register the supply voltages. 
' The transmission channels are continuously 
monitored, and immediate indication is given at 
' the control point should any of the equipment 
fail, or the lines become faulty due to open or 
short circuit. Indication is also given of any 
abnormality in the operation of the system, and a 
control engineer is able to check at all times the 
position of the equipment at the remote stations. 
4 As stated in our previous article, the present 
equipment caters for the remote operation of 
Colchester feeder station and three track cabins 
at Alresford, Thorpe, and Clacton. Later, a new 
control room at Romford will take over the 
remote control, and will serve all the lines out of 
Liverpool Street to be electrified, namely the main 
line to Colchester, Ipswich, Harwich and Felix- 
stowe, with its branch from Shenfield to Southend- 
on-Sea; and the line from Bethnal Green to 
: Enfield, Hertford and Bishops Stortford, with the 
branch to Chingford. Romford control room 
will then have in its area sixteen feeder stations 
and twenty-seven track-sectioning cabins. 

A second control room will be established at 
Pitsea for the operation of the Fenchurch Street- 
Tilbury-Southend lines and will supervise three 
feeder stations and twelve track-sectioning cabins. 
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/ Welding of Thin Aluminium 


DuRING a recent visit to the Research Labora- 
{ tories of the British Aluminium Company, Ltd., 
7 at Chalfont Park, we were able to see something 
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of the large amount of research work upon which 
the staff is engaged. This covers constant 
investigation into the problems set by the casting, 
rolling and extrusion processes and the testing 
of rolling oils. A recently installed piece of 
equipment is the automatic ultrasonic testing 
machine, which uses a quartz crystal as a probe 
and a liquid medium. A wide range of fatigue 
testing is in hand, including work on small “pop”’ 
rivets and the effect of riveted or welded joints. 
Welding problems are receiving special attention, 
and a welded beam is being subjected to vibra- 
tions in a vertical plane, while the effect of 
heat spotting to produce a balanced residual 
stress system is under investigation. Butt welds 
using material as from the mill, using annealed 
material and with the weld buffed off flush, 
have been subjected to reverse bending tests to 
produce curves of strength plotted to base of 
the number of stress reversals. Other work in 
hand is an examination of the effect of joint 
configuration on the strength of welds. For 
butt welds an angle of more than 60 deg. is 
necessary to give greater strength, while with lap 
joints there is a slight increase which is more 
pronounced at 45 deg. Welded joints in non- 
heat-treatable material have a high proportion of 
the strength of the parent metal, while there is a 
pronounced reduction where heat-treatable is 
used, although with increase in welding speed 
there is a greater recovery of strength with the 
reduction in the extent of the heated zone. 

The main fusion welding processes applicable 
to aluminium and its alloys include oxy-acetylene 
welding of pure aluminium and the lower strength 
alloys, using a flux having a corrosive residue, 
and metal arc welding with flux-coated electrodes. 
There is also the inert-gas tungsten-arc process, 
for which the abbreviation T.I.G. (tungsten, 
inert-gas) is now employed, and the inert-gas 
metal arc process introduced in 1952 and which 
is now designated M.I.G. (metal, inert-gas). 
This process employs d.c. power and the arc is 
struck between a consumable aluminium elec- 
trode and the work: it is characterised by high 
welding speeds and the ability to be employed 
in all positions. However, until recently the 
process could not be employed for the manual 
welding of metal thinner than tin, but research 
has now made possible the welding of material 
down to 0-064in thick or even thinner. One of 
the main difficulties was the buckling of the 
electrode wire owing to the distance between 
reel and welding gun. At the research labora- 
tories of the British Aluminium Company, Ltd., 
experiments have been carried out using smaller 
diameter electrode wires in association with a 
welding gun in which has been incorporated a 
drive mechanism, the drive being by Bowden 
cable from the machine, which pulls the wire 
through the gun from a small reel mounted on it, 
so that the wire has to be pushed a short distance 























(Left) Temporary control room at {Colchester housing voice-frequency apparatus for power supply control on 25kV, a.c. railway electrification. (Right) Mimic 
diagram providing remote supervisory control of feeder and track-sectioning switchgear on Colchester-Clacton—Walton lines 


of a few inches. Examples of welding using this 
design of gun were on view and the welding tech- 
nique was demonstrated. Also demonstrated 
was a Self-guided machine having a special head 
and a tracking wheel. For the welding of thin 
material there is now in this country American 
West-ing-arc equipment, marketed under the 
name Rowen-Arc, and this employs a welding 
gun having a built-in drive for the electrode wire, 
thus obviating the. need for a Bowden cable drive 
from the machine. 


Traction Voltage Indicator 


AT the request of British Railways, Ferranti, 
Ltd., Hollinwood, Lancs, has developed a high- 
voltage indicator for the safe measurement of 
voltages on railway 25kV a.c. overhead contact 
lines. This 24in dial electrostatic instrument has 
two ranges, 0-I15kV and O-30kV, covering the 
two contact line voltages of 6-25kV and 25kV 
on British Railways, and the accuracy is approxi- 
mately +5 per cent of full scale. To facilitate 
reading from ground level, when held in the man- 
ner shown in the illustration, the scale is marked 





Measuring contact line voltage on a 25kV a.c. © °C 
trified section of British Railways, Eastern Res!on 
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with black figures in bold characters on a white 
background, and the angle of the voltmeter can 
be varied to suit requirements. 

The new high-voltage indicator is basically 
similar to conventional Ferranti indicators, 
except that the testing head can be hooked over 
the conductor under test. An insulated disc on 
the rod prevents over-shooting of the conductor. 
[he testing rod comprises three separate sections, 
each about 4ft long. The top section carrying 
the steel hook is made of thick high-grade 
Bakelised paper and the remaining sections are of 
Fibreglass.’ The complete equipment, com- 
prising testing rod, electrostatic voltmeter and 
flexible earthing lead, can be easily dismantled 
and packed in a lightweight carrying case. 


Fish Factory Trawler ‘‘ Fairtry II ”’ 


THE quick freeze factory trawler “ Fairtry 
IL’ has recently been handed over to her owners 
Chr. Salvesen and Co., of Leith, by the builders, 
William Simons and Co., Ltd., of Renfrew. 
Our illustration gives a general idea of the 
external appearance of the ship which has a 
length. between perpendiculars of 235ft, a 
breadth moulded of 48ft, and a depth moulded 
of 25ft to the main deck. The hull form was 
adopted after exhaustive tank tests and the 
design incorporates special requirements based 
on the owners’ wide experience with earlier 
vessels, the “‘ Fairfree’’ and “ Fairtry.”” There 
is a stern ramp, generally similar to that of a 
whaling factory ship, and the trawl nets will be 
operated and brought inboard on this ramp 
through a stern aperture, by means of a trawl 
winch powered with a 270 h.p. electric motor, 
and provided by Clarke, Chapman and Co., 
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cessed in special plant and the oil extracted. 
The refrigerating machinery, manufactured by 
L. Sterne and Co., Ltd., is installed forward in 
the engine room and can deal with 30 tons of 
fish per day through the quick freezers and main- 
tain the holds at — 10 deg. Fah. 

Process steam for the fish meal plant is pro- 
vided by a John Thompson La Mont exhaust 
gas boiler which has a heating surface of 1475 
square feet made up, in pancake form, of twenty- 
seven coil elements. Water supply for the boiler 
is drawn from either of the ship’s two auxiliary 
boilers by a circulating pump capable of deliver- 
ing 23,000 gallons per hour of water at 350 deg. 
Fah. against a pressure of 40 lb per square inch 
gauge. Also supplying processing steam are 
two “Steambloc”’ fully automatic, oil-fired 
packaged boilers supplied by Spencer-Bone- 
court-Clarkson, Ltd. Each boiler generates 
3000 Ib of steam per hour at a working pressure 
of 145 lb per square inch. Two Thermotank 
centrifugal fans form the supply and exhaust 
ventilation system for the fish meal plant, while 
a third exhausts the liver boiling plant. 

Propulsion of the ship is by a set of diesel- 
electric machinery supplied by The General 
Electric Company, Ltd. Power is developed by 
three 535kW, 400V generators, each driven at 
435 r.p.m by Ruston and Hornsby Mark 
SVOXZ diesel engines of 1340 b.h.p., and 
coupled in tandem with each generator is a 
270kW, 220V auxiliary generator to provide 
electrical power for ship services and auxiliaries. 
The generators are fan cooled and are connected 
in series, giving a total voltage of 1200V or 
600V across each of the two armatures of the 
propulsion motor. Two 11kW motor generators 
are installed for excitation of the main generators. 





Fish factory trawler “ Fairtry Il ”’ 


Ltd. The same company also supplied the 
fishing winch, capstan and other deck machinery. 
Excellent accommodation is arranged for the 
officers and crew and the whole is heated and 
ventilated by a Thermotank installation. This 
consists of two Thermotanks mounted on the 
boat deck and able to maintain an internal 
temperature of 70 deg. Fah. with the outside 
temperature at 30 deg. Fah. 

When operating at the fishing grounds the 
nets are hauled up the ramp and emptied on to 
the trawl deck and the catch is passed to the 
actory below through hydraulically-operated 
doors in the fish hatchways arranged to port and 
‘arboard. The equipment mounted in the 
actory space includes machinery capable of 
icaling with all the operations of washing, 
cading, filleting, skinning, weighing, wrapping, 
‘acking and quick freezing. After passing 

rough the quick freezers, the fish is packed and 

ransterred by conveyor belts and spiral 
’ either the forward or after storage 
cre it is held at —10 deg. Fah. Fish 
dled by the fish meal plant, where it 

into protein rich fish meal for cattle 

food, while the livers are pro- 





The main propulsion motor is a double armature 
machine of 2000 s.h.p., driving the propeller 
shaft at 130 r.p.m., and can be run, in an emer- 
gency, with one armature in circuit. The arma- 
tures are connected in series and the motor is 
cooled by a “ Maxcess”’ contra-rotating fan, 
having a capacity of 12,000 cubic feet of air per 
minute, which draws air over the two commuta- 
tors and discharges it through a Serck cooler 
into the engine-room. At full speed, power is 
drawn from all three generators, but when on 
the fishing grounds any one of the generators 
can be isolated to supply power for the trawl 
winch motor. 

Power in port is supplied by a 110kW, 220V 
generator driven at 1250 r.p.m. by a 162 b.h.p. 
Davey Paxman Mark 4RPHZ diesel engine. 
Compressed supplies are obtained from two 
Hamworthy electrically-driven compressors and 
there is also a diesel-driven emergency com- 
pressor. Ventilation of the machinery spaces 
is effected by four 35in Thermotank torpedo 
fans which are installed in the funnel and have a 
total capacity of 52,000 cubic feet per minute. 
Aspiration trunking is provided for the diesel 
engines. 
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Semiconductor Factory Extension 


A NEW section with a floor area of approxi- 


mately 50,000 square feet has been added to the 
Southampton semiconductor plant of Mullard, 
Ltd. The first part of the factory was opened 
in 1957 (see our issue of June 14, 1957, page 
909), and the present extension is the second 
stage of the development programme. 

Much of the section just added is given over to 
the large-scale production of silicon diodes and 
transistors. Silicon has the advantage of operat- 
ing at much higher temperatures than germanium, 
and is also characterised by a leakage curren: 
measured in millimicroamps rather than in 





A batch of silicon alloy junction transistors about 
to be finally etched to obtain the desired operating 
characteristics 


microamps. The advantage of reducing leakage 
current lies in the fact that not only may such 
current damage a transistor by developing heat 
at the collector junction, but it can also limit the 
undistorted output voltage swing obtainable 
from a transistor amplifier. In the silicon units 
made at the Mullard factory the alloying 
material, corresponding to indium in the ger- 
manium transistor, is aluminium. Already 
radio-frequency silicon transistors are being 
made on a large scale and the production of 
small-power audio-frequency transistors in this 
material will begin shortly. Germanium power 
transistors are being made at the factory with 
ratings up to 4W. 

Since production of semiconductor devices 
began at Southampton, major advances in 
technology and manufacturing techniques 
developed in the plant have more than doubled 
its productivity. The extra manufacturing 
capacity resulting from completion of the new 
section, combined with the increases in produc-' 
tivity, means that output from the plant in 1959 
will be more than twice that of 1958, represent- 
ing, in monetary value, two-thirds of the com- 
pany’s total semiconductor output. 

In addition to production, Southampton is 
concerned with research and development, on 
which £250,000 a year are spent, and with appli- 
cation studies. During a tour of the factory and 
inspection of its production processes last week 
we had the opportunity of seeing some of the 
application work in hand. An all-transistor 
distress frequency transmitter has been built in 
the laboratory to transmit S.O.S. signals without 
manual keying, the r.f. output being modulated 
electronically to form the Morse symbols. 
Transistors have also been used in a voltage- 
quadrupler circuit capable of providing 1kW 
at 1000V from the mains input without using a 
transformer. A demonstration was also given 
of a counter in which the input pulses are 
produced by interruption of the light falling on 
a photo-transistor. Another section of the 
laboratory studies applications of transistors to 
entertainment in radio and sound reproduction. 
A demonstration car radio has been built which 
can be removed from the facia board and 
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placed elsewhere without interrupting recep- 


tion, withdrawal being arranged to change over 


the supply automatically from the car battery 
to the receiver dry battery. 


Progress With British Railways 
Electrification 

THE urgency of the task of railway electrifica- 
tion .was referred to by Sir Brian Robertson, 
chairman of the British Transport Commission, 
when he proposed the toast of the electrical 
industry at the annual dinner of the Association 
of Supervising Electrical Engineers in London 
on April 17. He said that in the main the Com- 
mission was achieving its initial targets. The 
present year would see the completion of the 
first phase of the Southern Region Coast Scheme 
(using the third rail system) as well as the intro- 
duction of the new a.c. system on the Eastern 
and London Midland Regions. His impression 
was that technically things were going well ; the 
work had been given the generous co-operation 
of all parts of the industry, consulting engineers 
and members of the A.S.E.E. Yet he, Sir Brian, 
was not satisfied. Time was not on his side and 
the rate of progress forecast for the larger 
electrification schemes was not fast enough. It 
had already been decided, therefore, that the 
electrification of the London, Manchester, 
Liverpool line must be speeded up by several 
years. Sir Brian was also concerned over peak 
hour traffic which made the services inherently 
costly to provide. If, when the service was 
electrified, the railways had to pay a peak price 
for electricity, they would, in effect, be hit twice ! 


Navigation Service for Thames 
Shipping 

A NEW port information organisation known 
as the Thames Navigation Service, was intro- 
duced by the Port of London Authority on May 1. 
A number of ship-to-ship and ship-to-shore 
radio communication services had been put into 
service in the Port of London from 1952 to 1955, 
but these all used amplitude-modulated equip- 
ment. In July, 1955, it was decided by inter- 
national agreement to adopt frequency-modula- 
tion for port communications, and the authority's 
plans for extending its radio facilities had, 
therefore, to be revised. An inquiry was set up 
by the P.L.A. to consider reorganisation of its 
domestic amplitude-modulated scheme, and the 
requirements for a system of port communica- 
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tions for London based on frequency modulation 
within the framework of the International 
Maritime v.h.f. Agreement reached by the Baltic 
and North Sea Countries at the Hague Con- 
ference in 1957. Asa result, the new Thames 
Navigation Service information organisation 
came into being. 

The service operates from a building alongside 
the Royal Terrace Pier, Gravesend, in which an 
operations room has been established which is 
manned continuously and engaged in receiving 
and transmitting navigational information to 
assist in co-ordinating the activities of all 
authorities and organisations engaged in shipping 
in the port. Radio communications are provided 
through two remote outstations at Shooters Hill, 
S.E. London, and Allhallows, Kent. 

Pye Marine, Ltd., Cambridge, has supplied 
and installed all transmitting and receiving radio- 
telephone equipment in the scheme. Also installed 
at the Gravesend control centre is a British 
Communications Corporation tape recorder 
capable of simultaneously recording, on five 
channels, conversations and messages for future 
reference. A continuous radar display of 
Gravesend Reach is provided in the operations 
room by a Decca Type 33 high-defraction shore 
radar, with its scanner on the roof of the building. 
The duty officer can communicate by private 
amplitude-modulated v.h.f. radio with Harbour 
Service launches which patrol the river below 
Erith and can transmit information outside the 
coverage of the operations room radar. Direct- 
line telephone communication is provided with 
the dockmasters at all the dock systems. 

Ships entering the Port of London and requir- 
ing information from the service will call initially 
on Channel 16 (156:°8 Mc/s), the international 
calling and safety channel. They are then 
instructed to change frequency to one of the 
other channels. Operations have begun with two 
channels for each sector of the river (East Sector, 
seaward limit to Gravesend ; and West Sector, 
Gravesend to London Bridge), but the service 
will be extended by fitting and operating two 
additional channels when the volume of radio- 
telephone traffic makes this necessary. 

Navigational information of common interest 
to all vessels is passed on a broadcast lasting a 
few minutes once every half-hour. Experiments 
are proceeding with methods of obtaining auto- 
matic presentation of visibility and tidal infor- 
mation direct in the operations room by means of 
coded radio links with remote tide gauges and 
visibility recorders. 





The operators’ room at Gravesend of the Port of London Authority’s Thames Navigation Service, where 
operators are in contact by v.h.f. frequency-modulated racks telephony with ships between the seaward 
limit of the port and London Bridge 
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Use of Iron Castings in Steam 
Engineering Applications* 


THE standard practice in this country for iron 
castings used for steam applications where 
dimensional stability is important, such as in 
steam turbine engineering and for valves and for 
pipe fittings, is to limit the temperature to below 
232 deg. Cent. (450 deg. Fah.). For some time 
designers and engineers have considered this 
temperature unrealistic in view of the techno- 
logical advances made in the production of iron 
castings. The question of raising this specified 
limiting temperature is important, since with 
more efficient steam plant operation, higher 
temperatures and pressures are used, and there is 
a danger that iron castings may be replaced by 
other materials for no valid technical reason. 

In America there is a standard A.S.T.M. 
specification for grey iron castings for pressure- 
containing parts for temperatures up to 343 deg. 
Cent. (650 deg. Fah.). This specification was 
prepared in conjunction with the American 
Society of Mechanical Engineers and represents 
standard practice for boiler and pressure vessel 
applications. In the United Kingdom, in a few 
isolated cases where foundries have been proved 
to have satisfactory control, the use of cast iron 
for valves at temperatures up to 316 deg. Cent. 
(600 deg. Fah.) at pressures not greater than 300 Ib 
per square inch has been sanctioned. Such 
castings are subject to very rigorous tests before 
acceptance and to pressure tests at 450 Ib and 
500 Ib per square inch. However, iron castings 
for some applications at temperatures above 
232 deg. Cent. (450 deg. Fah.) will not at present 
be generally accepted. 

The dimensional stability of iron castings is 
determined by their growth and creep resistance, 
provided they have been given an appropriate 
stress-relieving heat treatment before service. 
To supply the necessary data to permit the various 
authorities to raise the present temperature limit, 
an extensive programme is being carried out by 
the British Cast Iron Research Association to 
evaluate the growth and creep characteristics of a 
very wide range of iron castings. The results of 
the growth tests carried out in this programme 
have now been fully reported.t Growth and 
scaling tests were carried out on thirty-five cast 
irons, including twenty flake graphite cast irons, 
fourteen nodular cast irons and a_ blackheart 
malleable cast iron. Unalloyed pearlitic flake 
graphite cast irons with various carbon, silicon, 
manganese, sulphur and phosphorus contents, 
and alloyed irons containing nickel, chromium 
and molybdenum, have been studied. The 
as-cast and annealed ferritic nodular cast irons 
used were produced from various raw materials 
and contained various alloying and trace elements. 

No growth was recorded in any materials at 
400 deg. Cent. (752 deg. Fah.) and below, in 
tests of up to sixty-four weeks in air and up to 
forty-nine weeks in steam. These results confirm 
the view that the present limiting temperature |s 
unrealistic and that a temperature of 343 deg. 
Cent. (650 deg. Fah.), similar to that used in 
America, would be satisfactory. This tempera- 
ture is still considerably below that at which 
growth was detected in the tests carried out. 

Tensile and hardness tests carried out on 
specimens exposed in air and steam confirmed 
that all cast irons were structurally stable at 
temperatures of 400 deg. Cent. (725 deg. Fah.) 
and below, for the periods mentioned. No change 
in tensile strength and hardness was revealed 1n 
irons exposed at this temperature. Short-time, 
high-temperature tensile tests were carried out on 
all materials, confirming the results of other 
workers and showing that cast iron retained 
its strength up to 400 deg. Cent. (725 deg. Fah.). 

Growth data are of primary importance since 
dimensional stability is expected to be influenced 
by growth rather than by the magnitude of the 
Stresses applied. However, though stresses re 
generally low, creep tests are also in progress (0 
supplement the growth data already established 
and the results of these will be reported shortly. 
It is anticipated that active steps will then ¢ 
taken to modify the present limits for service 
conditions of iron castings in steam engineerng- 
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* Communication from the British Cast Iron R h 


Association. 
t B.C.1.R.A. Journal of Research and Development 
Vol. 7, February, pages 478-566. 
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Nuclear Propulsion for Surface Ships 


Tue Admiralty announced last Tuesday that 
an urgent examination will be made of eight 
designs of reactors for Great Britain’s first nuclear 
powered merchant ships. These designs have 
been submitted independently from eight sources, 
as follows : 

(1) An advanced-gas-cooled reactor system by 
the U.K. Atomic Energy Authority. 

(2) A. pressurised-water reactor system by 
Babcock and Wilcox, Ltd. 

(3) A high-temperature gas-cooled reactor 
system by the de Havilland Engine Company, 
Ltd. 

(4) A gas-cooled graphite-moderated reactor 
system by The General Electric Company, Ltd. 

(5) An organic-liquid-moderated reactor sys- 
tem by Hawker Siddeley Nuclear Power Com- 
pany, Ltd. 

(6) Aclosed-cycle boiling-water reactor system 
by Mitchell Engineering, Ltd., and Fairfield 
Shipbuilding and Engineering Company, Ltd. 

(7) A steam-cooled heavy-water reactor system 
by the Vickers Nuclear Engineering Group. 

(8) A direct-cycle natural-circulation boiling- 
water reactor system by A.E.1.-John Thompson 
Nuclear Engineering Company, Ltd. 

The Admiralty states that these eight designs 
possess different characteristics in terms of 
weight, size, capital costs and operating costs and 
other technical factors. Not all of them are 
equally advanced for early use. The merits of 
each design now have to be assessed by a tech- 
nical sub-committee which is being set up by the 
Civil Lords Committee to report as soon as 
practicable. 

On the basis of this report, it will be possible 
to judge which system offers the best advantages, 
balanced against the time it would take to put 
the various systems into operation. Simul- 
taneously with the work of the technical sub- 
committee, the main committee will be examining 
ways of financing the first ship. The Ministry 
of Transport Committee on Marine Nuclear 
Safety will continue its work already begun, 
on the problems of safety in nuclear ships 
themselves, and in the ports and harbours in 
which they will follow their trade. The Admiralty 
states that the goal of its committee is the 
economic nuclear merchant ship. How far 
towards this goal the studies presented in London 
this week will lead will be apparent when the 
technical appraisal of the individual systems has 
been concluded. It is apparent that this is 
bound to take some time, but it is being under- 
taken with a full sense of urgency. It is already 
evident that the studies presented this week are a 
big step forward. 


Short-Haul Transport 


Ir has been announced by Hawker Siddeley 
Aviation, Ltd., that their activities in civil 
aircraft will be confined to simple aircraft for 
what is called the “ bread and butter ”’ traffic. 
In accordance with this policy, A. V. Roe and 
Co., Ltd., who flew the world’s first jet-propelled 
airliner, the “ Tudor’? Mk. VIIil, is now 
building the prototype, expected to fly next 
year, of a twin-engined short/medium range 
turboprop transport, the Avro 748. Further 
details of this design have now been announced. 
The aircraft is roughly the same size as a 
Douglas DC-3, but has a straight rather than a 
swept-back wing and much larger nacelles set 
further outboard ; hence the vertical tail is 
distinctly larger. The nose-wheel undercarriage 
gives a shorter tail moment arm and so a 
bigger tailplane, while the pressurised fuselage 
is of the constant-section shape that has become 
universal since the abandonment of the nearest 
equiv alent to this machine, the Aviation Traders 
* Accountant.” 

The construction of thé machine is essentially 
conservative, structural or aerodynamic effici- 
ency being sacrificed for ease of inspection and 
maintenance. Mushroom-headed rivets are 
used, except on the wing upper surface, and 
metal bonding has been renounced. The 
‘ructure ts essentially fail-safe, but an “ almost 
life is claimed; to keep down 
‘idence of inspections, magnesium and 


ndefinite 
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aluminium alloys containing zinc have been 
excluded. The structure has been simplified to 
the extent of eliminating joints between major 
assemblies, because of their adverse effects on 
weight, cost, and fatigue life. 

The engines are Rolls-Royce “ Dart” plants 
to R.Da. 6 rating ; they and most of the aircraft 
services are common to Vickers ‘“ Viscount ”’ 
airliners, and should almost immediately attain 
long overhaul lines. Hydraulics are provided 
for the undercarriage; the wheels retract 
forward, falling free and locking under drag 
forces in case of failure, so that accumulators 
are needed only for the brakes. The electrical 
system is 28V d.c.; de-icing is normally confined 
to electrical heating of propellers and intakes by 
a 200V variable frequency supply. 

The aircraft has been designed to meet the 
requirements of Civil Aeronautics Board S.R. 
422A. The balanced field length, i.e. the length 
needed if an engine failure takes place at such a 
speed that distance to reach 35ft altitude is the 
same as that to come to rest, and the weight 
limitations for initial and final take-off climb 
are quoted assuming an “ automatically pro- 
gressive water-methanol injection system.’ The 
maximum take-off weight can be used up to 
4300ft altitude or 110 deg. Fah. The direct 
operating costs by the S.B.A.C. method, for a 
2000 hour annual utilisation, approach thirty 
pence per nautical mile between 800 and 1600- 
mile stage lengths, 


Specification 
ROE <uob ang’ Ten =< ’ . 67ft 
haa! aale- cusortaed rare tse 
Aspect ratio ..... J leah . . Sa-S2 
Maximum operating weight... ... . 33,000 Ib 
Maximum payload (forty passengers) 9666 Ib 
Range with maximum payload (no 
allowances) oi ae ergot, 86 
Cruising speed at maximum recom- 
mended power... ; 230 knots 
Cruise height... .. : : . . 20,000ft 
Airfield performance (1.S.A., sea level): 
Take-off balanced field length . . 3500ft 
Take-off distance to 35ft ‘ .. 2520ft 


Landing distance from SOft ... ... 2310ft 
ee ee hh 
“ Dart’”’ Mk. 514 


Wave Action on Moored Ships 


A PAPER entitled “A Study of the Movement 
of Moored Ships Subject to Wave Action,” by 
R. C. H. Russell, was discussed at the Institution 
of Civil Engineers last Tuesday. The paper 
discusses experiments with models of tankers 
made at the Hydraulics Research Station. The 
results are considered to be highly successful, 
one finding being that the use of gravity fenders 
in substitution for the fenders existing at these 
particular jetties reduced the impacts between 
the tanker and the jetty to one-twentieth of their 
previous value. Mr. Russell’s conclusions in 
his paper were as follows : 

(The following conclusions may be applicable 
only to ships lying broadside on to the waves.) 

(a) A ship moored at a jetty with stiff fenders 
should be moored with stiff ropes, if the total 
movement of the ship to be minimised. 

(6) The use of soft ropes at such a jetty 
increases the total movement of the ship and 
does not reduce the forces on the fenders. 

(c) A tendency to fracture ropes at a jetty, 
where the fenders are stiff, can be corrected by 
putting out more or stiffer ropes, as this reduces 
the movement of the ship. 

(d) Slackness in the ropes does not have any 
consistent effect on rope tensions or fender forces. 

(e) The best arrangement for minimising fender 
forces, tensions and the movement of the ship, 
consists of a combination of soft. fenders and 
soft ropes. The fender stiffness should be low 
enough to bring the natural period of the ship, 
treating it as a mass oscillating on the fenders, 
to a figure several times as long as the wave 
period. 

(f) The same excellent properties would be 
possessed by a mooring system that used ropes 
and holding-off buoys instead of fenders. 

It is possible from these conclusions to draw 
other conclusions ; namely,that: == 

(g) The satisfactory use of new jetties in very 
exposed sites will depend upon the use of soft 
fenders with an unprecedented length of travel, 
or on the use of holding-off buoys. — 

(h) The ropes associated with either very soft 
fenders or with holding-off buoys can with 
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advantage be made of nylon. Compared with 
ropes of the same size made of other fibres, 
nylon ropes are soft, thereby keeping the move- 
ment of the ship to the minimum, and yet they 
have the strength which may be needed to hold a 
ship against a current or against a wind. 

No conclusions have been drawn concerning 
wave-heights that are permissible in harbours. 
Sufficient experiments were not made to render 
this possible except in so far as the evidence can 
be extended by making certain assumptions, 
which has been done. 

It is, however, already apparent that the 
wave-height may be of less importance than the 
kind of mooring. For example, it has been shown 
that the movement of a ship moored with soft 
ropes against stiff fenders may be reduced to 
one-tenth and the impacts that it makes on the 
fenders may be reduced to one-twentieth, by 
substituting soft fenders for stiff ones. Alter- 
natively, the movement may be reduced to one- 
tenth, and the impacts left unaltered, by stiffening 
the ropes. No reduction in wave-height, brought 
about by extending the breakwaters of a harbour, 
could be expected to have so big an effect. 

It is evident that the expenditure of money on 
the extension breakwaters is not well spent when 
the expenditure of much less money on good 
fenders would have more effect on keeping ships 
quiet at their berths. 


Water Pollution Research 


Tue D.S.1.R.’s annual report on water pollu- 
tion research points out that since the joint 
committee of the Federation of British Industries 
and the Water Pollution Research Board was 
set up last year, two new researches of consider- 
able importance to industry have been started. 
These researches are an investigation of the 
dewatering of sludges and a study of the effects 
of suspended solids on fish ; the early stages of 
the work are described in the annual report. 
Joint committees have also been set up with the 
Institute of Sewage Purification and with the 
River Board's Associations. 

The report also gives details of general research 
which has continued on methods of treatment 
likely to be applicable to industrial effluents, 
and of more work which has been done on 
particular problems of individual firms. These 
problems have been concerned with processing 
of milk and eggs; the manufacture of wafer 
biscuits and chemicals; tanning and electro- 
plating, and the effect of ship-cleaning detergents 
on an estuary. Longer-term work on _ the 
anaerobic digestion of industrial liquors has 
shown particular promise for slaughterhouse 
wastes. The laboratory has gained considerable 
experience in the treatment of this liquor in a 
500-gallon pilot-scale digester, and interest is 
being shown in the possibility of erecting full- 
scale plants. A topical item of research is the 
treatment of synthetic detergents used for house- 
hold purposes, recent progress in which was 
briefly noted in THE ENGINEER of April 24 last, 
page 664. 


Container for Liquids 


A CONTAINER of | gallon capacity for storing 
and transporting liquids, introduced by Lacrinoid 
Products, Ltd., Stafford Avenue, Gidea Park, 
Essex, is made of a high-density polyethylene 
supplied by British Resin Products, Ltd. The 
use of this plastic makes the container rigid, 
virtually unbreakable, impervious to water, 
chemicals and oil, and completely resistant to 
corrosion. This “ Handycan”’ has a threaded 
pouring spout which press-fits into a hole in the 
back of the handle when not in use. The filler 
cap is attached to the container by a poly- 
ethylene strap to prevent its being lost. The 
containers are made in two colours—white and 
yellow—to assist identification of contents, 
e.g. white for water, yellow for paraffin. 

Although these cans are suitable for water, 
sea-water, paraffin, oil, liquid fertilisers, and 
virtually all liquids in common use, they are not 
recommended for storing petrol, as there would 
be a loss of about 1 per cent per month of the 
contents, due to the volatile nature of petrol, 
which would permeate slowly through the walls 
of the container, 
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Unemployment 

At the end of last week, the Ministry 
of Labour stated that there were 531,000 
people registered as unemployed in Great 
Britain on April 13. Of that number, 
486,000 were reported to be wholly unem- 
ployed and 45,000 temporarily stopped. 
Expressed as a proportion of the estimated 
number of employees, unemployment in 
April was 2-4 per cent, compared with 
2-5 per cent in March and 2 per cent in April, 
1958. The Ministry’s analysis of the April 13 
figures shows that the number of people who 
had been out of work for more than eight 
weeks was 281,000, or 58 per cent of the 
wholly unemployed. The reduction in 
unemployment in the four-week period ended 
April 13 was accounted for principally by 
increases in the number of people working in 
building and contracting, agriculture, trans- 
port and communication, the textile and 
clothing industries and in vehicle building. 


Consumption of Oil in 1958 


Statistics relating to consumption and 
refinery production in 1958, issued by the 
Petroleum Information Bureau, show that 
the overall consumption increased by 25-3 
per cent over 1957, to attain a total of 
31,065,629 tons. Fuel oil at 10,581,788 tons, 
represented the largest increase, the 1957 
total being 6,930,713 tons; it reflected the 
increased use for central heating and steam- 
raising, while gas/diesel oil advanced by 
27-6 per cent to 2,987,390 tons. Motor spirit 
deliveries advanced to 6,623,508 tons, com- 
pared with 5,745,029 tons in 1957, and Derv 
fuel at 2,049,465 tons was 14-2 per cent 
higher than the previous year. 

Another notable change in consumption 
was the expansion in deliveries of burning 
oil from 795,432 to 1,124,474 tons, mainly 
accounted for by domestic space heaters. 
The steady change over to diesel-engined 
tractors accounted for the further decline in 
the consumption of vaporising oil which 
dropped by 14-4 per cent to 444,592 tons. 
Also registering a decline was the total of 
aviation fuels delivered into consumption, 
the total being 1,565,006 tons. 


Financing Expansion 

In view of the emphasis being given to 
economic expansion, the Treasury has sur- 
veyed, in its monthly sheet, Bulletin for 
Industry, the finances of this Country’s 
leading industrial and commercial com- 
panies. The object has been to see what part 
these companies play in the economy and 
from where the funds for their expansion 
have come in the past and may come in the 
future. 

The Bulletin points out that about 4500 
public companies in the United Kingdom are 
quoted on the Stock Exchange, of which 
number approximately 1500 are either 
engaged in banking, insurance, property, 
shipping and agriculture, or operate mainly 
overseas. The remaining 3000 companies— 
accounting for a major part of home produc- 
tion, investment and incomes in the private 
sector of the economy—are engaged in 
manufacturing, building, distribution and in 
operating “ services,” such as, for example, 
garages, cinemas and laundries. These 4500 
** quoted” companies are almost half in 
number of all the active public companies in 
the United Kingdom. In addition, there are 
over 250,000 private companies, many of 
them small and medium-sized family busi- 
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nesses, and more than 1750 co-operative 
societies. But, the Bulletin explains, the 
‘“* quoted” companies play a leading part. 
The position of these companies in the 
United Kingdom’s economy is reflected in the 
fact that, together with their subsidiaries, 
they account for possibly rather more than 
half of company output and a quarter or 
more of the nation’s total output. They 
account also for over two-thirds of com- 
panies’ gross capital expenditure on fixed 
assets and nearly one-quarter of the nation’s 
total gross fixed capital expenditure. In 
i956, these companies were responsible for 
about 60 per cent of all company profits and, 
the Bulletin adds, there is evidence that 
quoted companies have been growing rela- 
tively more important in manufacturing ; 
their share of total gross trading profits rose 
by 5 per cent between 1953 and 1956, with an 
increase in practically every industry. 

The Treasury says that in 1956, the latest 
year for which figures have been analysed, 
the companies were dependent for the bulk 
of their new funds—67 per cent—on their 
own reserves (including depreciation provi- 
sions and additions to tax reserves) retained 
out of earnings. Most of the remaining 
funds were raised on the market, mainly by 
the issue of ordinary shares, but also with a 
substantial recourse to debenture stocks ; 
preference share issues were of almost neglig- 
ible importance. Bank loans, which are 
important in the financing of investment in 
stocks, were a relatively small proportion of 
the total flow of funds in 1956. 


European Foundry Apprentice Competition 


The next European foundry apprentice 
competition is to be held in Great Britain in 
May, 1960. It will be the third competition 
of its kind to decide which of three young men 
chosen from each of a number of Western 
European countries and not more than twenty 
years old, is the best foundry apprentice, and 
which nation has the best team of young 
foundry workers. The practical tests call 
for the making from start to finish of a 
casting. Candidates have also to sit for 
written papers, and judging is by an inter- 
national panel of expert foundrymen. 

The previous competitions were held in 
Germany in 1957 and France in 1958. 
British placings so far have been third in the 
team events in both years ; last year one of 
the British entrants climbed to third place in 
the individual tests. A committee represent- 
ing the separate national organisations of 
iron, steel and non-ferrous founders is 
making the arrangements, and the secretariat 
is provided by the Council of Ironfoundry 
Associations. Countries eligible to enter 
apprentices are those in membership of the 
European Committee of Foundry Associa- 
tions, namely, Austria, Belgium, Great 
Britain, Denmark, France, Federal Germany, 
Holland, Italy, Luxemburg, Spain and 
Switzerland. 


British Iron and Steel 


The annual report of the British Jron 
and Steel Federation, which was issued last 
week, deals with the calendar year 1958. 
Inevitably, therefore, most of the information 
contained in it has already been published. 
Nevertheless, it is always valuable to have 
such information brought together in a single 
volume. The report is presented in two parts, 
the first reviewing the activities of the industry 
during last year and the second giving some 








interesting details of various aspects of the 
Federation’s work. 

It is satisfactory to note from the report 
that, in spite of the difficulties arising from 
the general slackening in demand for many 
of the steel industry’s products last year, the 
traditional harmonious labour relations were 
maintained. Except for a few isolated loca] 
disputes, there were no stoppages. As a 
result of a shortage of orders for various 
products, several companies were obliged to 
reduce the number of shifts worked and, in 
certain cases, to lay off workers. But, the 
report says, every effort was made to avoid 
dismissals. Where that had proved unavoid- 
able, care was taken to alleviate personal 
hardship as far as possible, as for example, 
by giving long warning of impending short- 
time or redundancy and by giving notice first 
to employees already beyond the normal 
retiring age. The industry’s labour force at 
the end of 1958 (including those temporarily 
stopped) had fallen by 6-5 per cent compared 
with December, 1957. Furthermore, because 
of the less favourable trading conditions, the 
average earnings of workers in the industry 
fell from £13 18s. a week at the end of 1957 
to £13 8s. at the end of 1958. 

The report notes also that during last year 
agreement was reached for the forty-two- 
hour working week to be extended to cover 
the craftsmen and their mates employed on 
the tweuty-one-shift rota. This follows the 
lines of the agreement which was reached in 
the summer of 1957 between the Iron and 
Steel Trades Employers’ Association and two 
of the industry’s major unions, the Iron and 
Steel Trades Confederation and the National 
Union of Blastfurnacemen, on the introduc- 
tion of a forty-two-hour week for production 
workers in departments which by agreement 
work continuously throughout the week 
(i.e. twenty-one eight-hour shifts). 


Employment Policies 


The Minister of Labour, Mr. lain 
Macleod, spoke on Tuesday at a conference 
on “Industrial Change and Employment 
Policy,” which was organised by the Institute 
of Personnel Management. He expressed the 
view that automation was unlikely to cause 
employment problems in the future. On the 
subject of redundancy and employment 
policies, the Minister said it was often 
Suggested that employers should be required 
by law to observe certain conditions when 
discharging staff. He felt, however, that 
human problems, whether arising from 
technological developments or otherwise, 
were best solved by negotiations between 
those representing employers and employees. 

That did not mean, Mr. Macleod con- 
tinued, that the Government or the com- 
munity should be content to turn a blind eye 
towards the way in which such problems 
were solved. He did not believe in telling 
people how they should run their own busi- 
ness. He thought, however, it was right for 
his Ministry to direct the attention of 
industry to some of the successful work that 
had been done to further sound employment 
policies. Employment policy, the Minister 
added, was a responsibility which belonged to 
management ; it could not be delegated 
But it was no good talking about a spirit of 
partnership if there was a lack of consultation 
with workers’ representatives, or of rational 
co-operation in a firm whose employmen! 
policy was not sufficiently flexible to meet ‘/ic 
changing times in which we were living. 
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German Industries Fair, Hanover 








No. JI—{ Continued from page 706, May 1) 


With a hall space totalling 270,000 square metres, and an open area of 140,000 

square metres, the German Industries Fair was held at Hanover during the 

period April 26 to May 5. From small beginnings in 1947, it has developed into 

the most important technical fair on the European Continent. Although the rate 

of its physical expansion is now levelling off, its commercial importance is still 

increasing, as indicated by the growing foreign participation, which rose from 
14 per cent in 1958 to nearly 17 per cent this year. 


A.E.G. ALLGEMEINE ELEKTRICITATS- 
GESELLSCHAFT 

NLY a few items of a wide range of products 
shown by Allgemeine Elektricitats-Gesell- 
schaft, Berlin and Frankfurt, can be referred to 
here. An improved design compressed air switch 
is the “ Multiple Free Jet ’’ switch for 110kV, 
1250A, and 4000MVA interrupting capacity, 
equipped with ring contacts in place of the usual 
pressure contacts and improved nozzles with 
decreased air consumption. A l0kV, LOOOA, 
350MVA switch (Fig. 4) is the first of a range 
for 6kV to 30kV, a 
very compact design the 
base of which is formed 
by the compressed air 
container on which the 
cast resin terminal 
supports are mounted. 
These supports con- 
tain the quenching 
chambers and are ex- 
tended downwards to 
serve as insulating base 
for the other live com- 
ponents. A system of 
unit elements for build- 
ing up a variety of 
control circuits is illus- 
trated in Fig. 3. The 
“Logistat’’ units com- 
prise “* initiators’’ (input 
elements), ‘* logicons ” 
(discriminators), output 
amplifiers and mains 
inits. The initiators 
such as _ contactless 
witches) transform the 
nput signal into an 
clectrical signal suitable 
or the  “ logicons ”’ 
which carry out con- 
netion (“and ’’), dis- 
or’), storage and adjustable delay 
The “ logicon ’’ units are transistor- 
‘op amplifiers and have three output 
enable a signal and the correspond- 





ing anti-signal to be obtained simultaneously. 
Switching time is stated to be under 0-1 milli- 
second, input resistance approximately 10,0002, 
and either output circuit about 500Q. Each 
output of an “ initiator’ or “ logicon”’ can be 
connected to ten “logicon”’ input sides. The 
units are designed to operate over a range of 

20 deg. to 55 deg. Cent. and require 2V » 
12V d.c. and 30+2mA. 

A fan-cooled resistor comprises a resistance 
assembly in the form of a grid block 480mm by 
480mm by 100mm thick attached to a fan and 
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Fig. 3—Components of the “‘ Logistat ’ system of construction units for 
building up control circuits—A.E.G. 


diffuser. The arrangement, which is protected 
against failure of the fan by a vane-operated 
cut-out or warning device, can continuously 
dissipate 125kW for a rise in the air tempera- 








Fig. 4—10kV, 350MVA compressed air switch. 

A triple cast resin moulding contains the quenching 

chambers and supports all live components. The 

isolating switches (lower centre and bottom) are in 
the open position—A.E.G. 


ture of 120 deg. Cent. In that case the hottest 
parts of the resistor reach 350 deg. Cent., but 
since they can continuously be subjected to 
450 deg. Cent. without damage, up to 160kW 
can be dissipated with a correspondingly 
higher air temperature rise. A domestic com- 
bined deep freeze and 200-litre refrigerator unit 
for the range +10 deg. to —24 deg. Cent. 
has also been introduced. 


BROWN, BoVERI ET CiE, A.G. 


The theme of this year’s exhibition by Brown, 
Boveri et Cie, A.G., Mannheim, was the use of 
the company’s products on board ship. Exhibits 
included electric equipment, as well as ship- 
board compressors and refrigeration machinery. 
Among the electric plant we noted board 
generator sets, and a d.c. generator, nickel-cad- 
mium accumulator and regulator unit for 
coastal vessels and inland navigation ; a five- 
section distribution and control panel for 380V, 
500 c/s with protective relays for main and 
auxiliary machines; and winches with pole-chang- 
ing three-phase asynchronous motors. These 
motors are completely enclosed ; heat produced by 
frequent starting is removed by means of indirect 
cooling, the cooling air ports being closed by 
watertight flaps when not in use. The number 
of stator poles available is forty, eight or four, 
the corresponding output 3-4kW, 28kW and 
39-6kW. 

A contactless control was shown for a 
rudder engine, including the SIG hydraulic 
system and rotary vane motor by AS Frydensboe 
Bergen. The electrical portion comprises a 
Soll-Ist comparator, magnetic amplifier and 
transistor relays (embedded in resin insulation), 
rectifiers and trimming resistances. A magni- 
dyne synchrodyne system transmits the rudder 
positions from the bridge; the difference 
between existing and required value is transduced 
by the amplifier to a three-way valve which 
controls the hydraulic system. 

Notable among the non-naval equipment 
was a press-button control desk for a power or 
switching station control room. By contrast 
with the standard system of mounting the 
controls and indicators on a diagrammatic 
panel, which in a large installation requires 
much space, in the present design the controller 
selects the switches he wishes to operate on a 
push-button panel. 


CHIRON-WERKE 

A road-marking machine shown by Chiron- 
Werke G.m.b.H., Tuttlingen/Wiirtt., contains a 
25-litre paint tank, low-pressure blower driven 
by a 1-8 h.p. two-stroke engine and a spray 
pistol which permits the width of line to be varied 
between Scm and I5cm. Adjustable side jets 
limit the width and obviate the need for stencils 
which tend to clog or cause the paint to drip. 
The paint gun is turned on and off by a Bowden 
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cable operated by means of a hand grip. A 
sighting device allows accurate guiding, and 
leading air jets clean dust away in front of the 
spray gun. In addition to painting lines at the 
rate of [km to 3km per hour, the machine can 
be used to strew reflecting beads. Trees, railings 
and posts can be painted by using an 
additional portable spray gun and long air hose. 
In this form the machine can also be used as a 
portable spraying plant, e.g. for the maintenance 
of vehicles. A large, self-propelled machine 
holding 180 litres of paint is available. All 
machines automatically interrupt the lines in 
the required pattern. The gun is cleaned without 
disconnecting by turning a three-way cock over 
to a solvent container. 

The same principle of low-pressure spraying 
is applied to a portable device for forming 
decorative finishes on walls. 

KRAUSS-MAFFEI A.G. 

This year, Krauss-Maffei Aktiengesellschaft, 
Munich-Allach, displayed an extensive range of 
machines for the plastics industry. In Fig. 5 
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on the size of the extruder up to 1100 cubic 
centimetres of plastic can be injected per shot, and 
up to 100kg per hour of polystyrol can be 
moulded. Besides the larger, 200 kg per hour 
model “* V90-800 °’ injection moulding machine 
which is designed along identical lines, Krauss- 
Maffei showed worm mixer-extruders, and large 
moulds cast to fine limits in special steel. 

A special development is the “ PMS50” 
enclosed mixer (Fig. 6), specially designed to 
give a high degree of mixing in a short time 
and to be easily cleaned. Ram and discharge 
door are hydraulically operated as part of the 
automatic cycle. Up to 1800 kg and more, it 
is stated, can be mixed per hour. The two 
kneader blades rotate in the same sense at 
50 or 33 r.p.m. depending on the setting of 
a 270/180 h.p. pole-changing motor. The ram 
pressure amounts to 12kg per square centi- 
metre, the closing force on the door to 50 tons. 
The machine can hold about 60 litres of plastic 
at a time, which it mixes and discharges in a 
cycle time of three minutes. The chamber 
lining and blades, saddle and cover can easily 
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Fig. 5—Model ‘* V40-550 ”’ injection moulding machine with 550 tons closing pressure and a shot volume 
of up to 1100 cubic centimetres. The plastic (e.g. polystyrene) is injected by an electrically heated combined 
worm ram extruder—Krauss-Maffei 


we show the model * V40-550"" injection mould- 
ing machine equipped with an _ electrically- 
heated worm extrusion press for plasticising the 
material and injecting it into the previously closed 
mould. For the injection stage, the worm is 
advanced hydraulically in its cylinder. Closing 
pressure of 550 tons is applied to the mould 
hydraulically, and the whole cycle programme 
is electro-hydraulically controlled. Depending 





Fig. 6—Enclosed mixer for plastic substances— 


Krauss-Maffei 


be changed without dismantling the rest of the 
machine. Dry seals on the two blade shafts 
reduce seepage of material to a minimum. 


RoBERT BoscH A.G. 

Two flask concrete vibrators, one 50mm, 
the other only 35mm, in diameter, have been 
put on the market by Robert Bosch A.G., 
Stuttgart. The vibrators are driven at 8000 
r.p.m. by a portable electric grinder with right- 
angle head, by way of a 4m long flexible shaft. 
Their respective effective radius of action and 
hourly capacity are 50cm and 30cm, and 12 to 
15 cubic metres and 5 to 8 cubic metres of 
concrete. A carrying frame permits the opera- 
tor to carry the grinder on his back, keeping 
both hands free. 

A 650VA, 220V, 50 c/s miniature generat- 
ing set driven by a S50 c.c. two-stroke petrol 
engine measures 50cm by 30cm by 30cm and 
weighs only 27 kg and so can easily be carried 
by one man. It is intended for supplying on 
building sites electric power tools, searchlights 
or transmitter-receiver sets. On farms, milking 
machines or agricultural equipment can be 
connected. 


FMA PokKoRNY 

Besides its range of motor-compressor units, 
screw compressors and compressed air tools, 
Frankfurter Maschinenbau A.-G.  vorm. 
Pokorny and Wittekind, Frankfurt/Main-West 
13, showed the “ Hydroment”’ hydraulic power 
elements. These are oil-operated short-stroke 
intensifier cylinders which enable large forces 
to be exerted by means of comparatively low 
oil pressures, obtainable from single-stage pumps, 
and requiring only two oil pipes. Weighing 
only 1:Skg to 45-Skg, the “ Hydroment”’ 
units are capable of exciting from 2000 kg to 
32,000 kg. Applications such as_ punching, 
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shearing, bending, folding, riveting ang 
upsetting can be carried out in simple fixtures 
using these cylinders. 


CaRL HURTH 


Exhibits by Carl Hiirth Maschinen- und 
Zahnradfabrik, Munich 5, Holzstrasse |7_27 
included gearboxes for full-load gear change 
without interruption of the torque. These are 
stated to find application particularly to hoists, 
conveyors, tracked vehicles and rail vehicles on 
inclines, i.e. in all cases where a break in the 
drive would cause the machine to stop or seriously 
slow down. Our illustration (Fig. 7) shows an 
example of such a gearbox. Multiple-disc 












Fig. 7—Two-speed gearbox for uninterrupted torque 
transmission—Car! Hiirth 








couplings combined with a _ free-wheel are 
placed near the output side. The free-wheel 
device (e.g. a steep-pitch screw spindle) dis- 
engages the coupling when the driven side tends 
to move faster than the drive, but keeps it 
engaged when the torque is transmitted in the 
normal sense. As the next higher gear is engaged, 
the previous gear disengages owing to the free- 
wheel, but this can only happen when the engaged 
gear is transmitting the full torque so that no 
interruption of the drive takes place. A mutual 
braking effect between gear stages is not possible. 
Gear changing can be carried out electro- 
hydraulically or purely hydraulically as required. 
A three-stage gearbox was also being shown by 
which gear changing is carried out automatically 
according to the speed of the vehicle. This 
gearbox is purely hydraulic. For special appli- 
cations, the electro-hydraulic gearboxes are 
available in explosion-protected designs. 


BERNHARD H. SEEKAMP 


For cutting grooves into masonry and drilling 
large holes (30mm-95mm_ diameter) into brick- 
work or concrete, for the purpose of installing 
pipework or conduits, Bernhard H. Seekamp, 
Bremen-Mahndorf, showed a portable com- 
bination grooving and trepanning tool. The 
equipment can be fitted either with a pair of 
grinding discs separated by spacers to give the 
required groove width, or with a holder in 
which the trepanning grinding cylinder 1s 
inserted. It is claimed that 50m to 100m of 
groove can be completed per hour, depending 
on the nature of the masonry, or 100 to 200 
recesses for electric sockets. The abrasive 
dises and cylinders are self-sharpening. An 
exhaust impeller is fitted to the workhead and 
extracts the dust, which is deposited in a bag. 
The 2:5 h.p. motor can be connected to 220 
single-phase mains. (Agent : Explosive Power 
Tools, Ltd., Hope Street, Dukinfield, Cheshire.) 


GOMEX 
Carbide-tipped circular saws for a variety of 
applications were shown by Gomex, Stuvsta, 
Sweden. (Agent: Jack Midhage and (0°. 
Ltd., 41, City Road, Finsbury Square, London. 
E.C.1.) The saws, which can be supplied down 
to cutting widths of 2mm, are stated to /ast 
about 150 times longer in wood than steel 
blades ; they are stated to give increased outpul 

and a greatly superior finish. 
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KARL KASSBOHRER 

A many-sided production programme of 
standard and special vehicles was shown by 
Karl Kassbohrer Fahrzeugwerke G.m.b.H., Ulm- 
Donau. The “ KS36°’ universal auto crane 
with telescopic lattice boom (Fig.-9) can lift 
8-5 to 2:2 tons at radii of 4m to 10m (maximum 
15 tons at 2°5m radius). Stability is increased 
by extending jacks and blocking the suspension. 
For special applications, the boom length can be 
increased to give up to 30m lift. In place of the 


10-ton, 50 per cent overload winch a design of 
twice this capacity can be fitted. If light material, 





Fig. 8—Electro-hydraulic 6-7-ton trailer which can be tipped towards either 
si 


ide or the rear—Kassbohrer 
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Technical University. 
This has a diameter of 
4-5m (Fig. 10). The six 
blades are adjustable at 
standstill. Behind the 
rotor is a ring of seven 
fixed guide biades. An 
electric motor of 885kW 
drives the fan at 600 
r.p.m., by way of a 90 
deg. angle drive and two 
cardan shafts. For a 
pressure differential of 


150mm H,O and a 
density of 1-2kg per 
cubic metre, the flow 
amounts to 500 cubic 
metres per second. The 





Fig. 9—Universal auto crane ‘* KS36 ’’—Kassbohrer 


e.g. rubble, is to be handled, a fast gear gives 
hoist speeds of up to 40m per minute. The crane 
is driven by a 50 h.p., four-stroke, air-cooled 
diesel engine running at 1800 r.p.m. All opera- 
tions are controlled by varying the motor speed ; 
the transmission is mechanical, by double worm 
drive to the load and derrick winches. Control 
is by push buttons. 

A tractor and semi-trailer with capacity of 
5000mm by 2350mm by 600mm and capable of 
carrying 12 tons, was also shown. This 
vehicle has the maximum axle load at present per- 
mitted in Germany of 8 tons. The load can be 
tipped motor-hydraulically to either side or to the 
rear. In Fig. 8, we show a similar trailer for a 
useful load of 6-7 tons, for three-sided tipping. 
The hydraulic cylinder is operated either from 
the tractor engine or independently electrically. 


J. M. VoITH 


aerodynamics section of J. M. Voith 
».H., Heidenheim/Brenz, showed an axial- 
lan fora subsonie wind tunnel for Brunswick 


rt 


fan without transmission weighs 12 tons. 

The subsidiary company, Voith-Turbo K.G., 
Crailsheim (Wiirtt.), exhibited a very full range of 
hydraulic couplings and torque converters, 
including plastic working models to illustrate 
their mode of operation. The single-converter 
gearbox, shown for the first time, is intended for 
industrial diesel locomotives of 100 h.p. to 300 h.p. 
The converter is always filled with oil ; for operat- 
ing the reversing gearbox the torque transmission 
is interrupted either by means of a friction clutch 
or a brake on the gearbox output shaft. Another 
possibility is to adjust the guide blades of the 
converter. Locomotives with converters having 
adjustable guide blades can also be powered by a 
constant speed electric motor. 

DEUTSCHE M.A.W. STRAGER AND Co., G.M.B.H. 

A portable diesel-driven air compressor with 
an effective delivery of 2-2 cubic metres per 
minute at 7 atmospheres gauge was shown by 


Deutsche M.A.W. Strager and Co., G.m.b.H., 
Munich 8, Berg am Laim-Strasse 109. Equipped 


Fig. 10—Fan for subsonic wind tunnel. 
rotor are adjustable during shutdown. A directly coupled 885kW motor drives 
the unit through universal shafts at a speed of 600 r.p.m. 
difference of 150mm H,O, the flow is 500 cubic metres per second—J. M. Voith 
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The blades of the 4:5m diameter 
For a pressure 


with a two-stage, air cooled, compressor of 
130mm/80mm bore and 100mm stroke, with two 
cylinders in vee arrangement, the ** Hercules ”’ 
is powered by a 22 h.p. two-cylinder diesel, 
model Porsche “ A208." As the compressor 
requires 18 h.p., there is a power reserve of 20 
per cent. Efficient intercooling makes possible 
continuous fully-rated operation even in hot 
weather. Motor and compressor are connected 
by an automatic coupling which, when starting, 
is disengaged. The diesel is a four-stroke unit 
of 95mm bore, 116mm stroke, with air cooling. 


HALBRITTER AND NIEPHAUS 


A fast-cutting bandsaw for wood, shown by 
Halbritter and Niephaus Maschinenbaugesell- 
schaft m.b.H., Regensburg, Elferstrasse 9, has a 
completely enclosed lower pulley which by its 
action as a fan sucks in the sawdust and deposits 
it far to the back of the machine. Levelling and 
machining to size can be combined in a single 





Fig. 11—Top planing attachment for workpieces 
250mm wide, planing depth 80mm, for use with 
planing machine—Halbritter and Niephaus 


operation by using the * Hobletta ’’ attachment 
(Fig. 11) on an ordinary planer. The unit has a 
capacity of 8m per minute with a width of up to 
250mm and planing depth of 80mm, correspond- 
ing to some 3500m per day without the need for 
intermediate storage and a second operation. By 
lowering the feed roller the machine can be used 
as a feed unit without planing. 


( To be continued ) 
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American Section 


Technological Progress in the Steel 
Industry 


In January of this year, the American Iron 
and Steel Institute took quiet note of a 
technological revolution that is underway in 
American steelmaking practice. For the first 
time in fifty-seven years, in its monthly 
statistical reports, it added a new category to 
the trio of familiar processes, involving 
Bessemer converters, electric and crucible 
furnaces and open hearths. The newcomer 
is the so-called basic oxygen process of steel- 
making. So fast has it taken hold in Pitts- 
burgh and elsewhere that it accounted for 
more than half of last year’s 7,000,000-ton 
increase in U.S. steelmaking capacity and 
already outranks the Bessemer method. The 
new process is but one of several changes that 
have been giving the industry a new outlook. 
After operating for decades with much the 
same production methods, the steelmakers in 
recent years have begun to go ahead on many 
technological fronts. This sudden progress 
is no mere whim : it has been brought about 
by grim economic necessity. For one thing, 
the industry—looking far beyond the threat 
of a midsummer strike—expects a long-range 
increase in demand for steel, which will 
necessitate a further expansion of productive 
facilities. It is determined to do everything 
possible to reduce the exorbitant capital 
investment traditionally involved in bringing 
in new capacity. It is equally eager to trim 
operating costs all along the line. This 
determination already has sparked many an 
innovation. The century-old techniques used 
in both blast-furnaces and open hearths have 
been refined, largely by the growing use of 
oxygen, to achieve greater efficiency. Even 
more far-reaching changes, however, are 
afoot. Several processes for reducing ore 
directly to iron, without using a blast-furnace, 
are in small-scale commercial operation. 
Certainly, the fundamental production 
methods of the large American steel industry 
are unlikely to be transformed in less than a 
decade, perhaps even a generation, nor Is any 
usable plant likely to be scrapped. But 
facilities built from now on will be affected 
strongly by the new steel technology. In the 
words of a well-known consultant, H. W. 
McQuaid, of Cleveland, “* The blast-furnace 
open hearth combination has finally become 
extremely difficult to justify.” 

Recent technological progress has led to 
ways of improving the traditional steelmaking 
methods, both in the blast-furnace and the 
open hearth, and, on the other hand, has led 
to ways even of by-passing both those main- 
stays of the industry. To look first at the 
improvements : in this respect, 1958 was a 
blast-furnace year. For many years, before 
the great Mesabi deposits began to be depleted, 
ore arrived at American blast-furnaces in 
lumps big enough for direct charging. 
Smaller lumps and powdered ore were 
charged with the larger ones, but the “* fines,” 
as they are known, worked down through the 
furnace without appreciable change. Gradu- 
ally, it became standard practice to recover 
the fines and sinter them—a process of fusing 
powdered ore with coke and limestone and 
then breaking it into lumps. In recent years, 
newly-developed sources of ores in the United 
States, Labrador and Venezuela have delivered 
a higher percentage of fines. Taconite ores 
also have begun to reach the blast-furnaces, as 
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beneficiated pellets. It gradually has become 
apparent that blast-furnace efficiency sub- 
stantially improves when the burden contains 
pretreated ores and sintered fines. For one 
thing, the fines only need be heated once to 
reactive temperatures, instead of once as fines 
and again as sinter. For another, the furnace 
itself works better with a properly-sized 
burden. The whole American industry last 
year added about 20,000,000 tons of sintering 
capacity. When present construction is com- 
pleted, the total will be about 64,000,000 tons 
a year—enough to keep the country’s 266 
blast-furnaces operating at full capacity with 
half their ore sintered. 

Another blast-furnace development appears 
headed for wider use. 
oxygen under conditions of controlled humid- 
ity, to enrich the blast. The effect is to drive 
the furnace faster and generate a gas of 
greater reducing power. Recent tests with 
oxygen in the blast-furnace show that 1-5 per 
cent of such enrichment, together with mois- 
ture control, resulted in a 9 per cent gain in 
production. Meanwhile, the open hearths, 
too, have witnessed some refinements, includ- 
ing the use of oxygen to accelerate the steel- 
making process. The idea of using high- 
purity oxygen in place of iron ore in the 
open hearth is at least thirty-five years old. 
However, not until 1946 was it used on a 
practical scale in America. The oxygen 
accelerates carbon removal, thus saving from 
thirty minutes to an hour or more of furnace 
time, and helping to shorten the period 
required to convert pig iron to steel, from the 
ten-to-twelve-hour heats of a few years ago to 
the seven-to-nine-hour heats in common use 
to-day. However, the use of oxygen in the 
open hearth to speed decarburisation has at 
least one serious drawback. It shortens the 
life of the furnace refractory lining, especially 
of the roof. Consequently, it requires either 
more frequent shut-downs for relining than in 
previous practice, or a replacement of the 
standard acid refractories by more durable 
and more expensive basic brick. Many 
American companies have been awaiting the 
development of a more economical refractory, 
which would stand up long enough to m 
the greater steel production worth e. 
Since basic refractories cost roughly three 
times as much installed as acid ones, the 
problem has been to increase substantially 
the number of heats between shut-downs. In 
1958, U.S. Steel was successful in applying a 
new type of construction for basic roofs, 
which increased the number from 200 to 360 
heats. Paruy as a result of this new tech- 
nique, basic roofs in service by the end of 1958 
increased to about 8 per cent of the total of 
920 open hearths. The increase represents 
an unprecedented speed in adopting a new 
refractory practice. At the same time, the 
industry’s oxygen consumption has risen from 
100 cubic feet per ton of steel produced ten 
years ago to 230 cubic feet in 1957. The steel 
industry, indeed, now takes about half of all 
oxygen made in the United States. 

Now to look at some of the more radical 
innovations, particularly those which attempt 
to do away with the blast-furnace : for more 
than fifty years, men have dreamed of pro- 
ducing steel directly from iron ore, without 
having to add carbon at one stage and remove 
it at the next. In America to-day, interest is 
at a new pitch, partly because a few processes 
have been put into commercial operation and 
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others have been announced as ready, partly 
because success in this area might mean 
important reductions in capital costs. Un- 
happily, most proposed processes turn out to 
be more complicated and less direct than the 
blast-furnace. The more fully developed 
ones, while they work, at least in the labora- 
tory, appear to be extremely specialised, 
Some are limited by the grades and types of 
ore they can handle, and others are dependent 
on cheap power or the availability of a 
particular reduction agent. Moreover, some 
processes seem inherently limited to small- 
scale applications, and in actual practice, 
nearly all of them are. Even the successful 
basic oxygen process for steelmaking took 
ten years to get from 2-ton vessels to those 
of 80 tons capacity. Scaling up has come 
much harder in some direct reduction pro- 
cesses. Finally, the end product of most of 
these processes is sponge iron, a cold solid 
which, unlike molten metal from the blast- 
furnace, has to be reheated in steelmaking. 
Such reheating would add approximately 
5 per cent to the cost. Other things being 
equal, sponge iron, therefore, would have to 
be considerably cheaper to produce than pig 
iron in order to compete. 

On the positive side is the fact that most 
non-blast-furnace methods of reduction use 
small-size or powdered ore, an advantage in 
an era when fines are in abundant supply. 
Moreover, many of the new processes appear, 
under the right circumstances, to offer con- 
siderably lower capital costs than conven- 
tional methods. The immediate significance 
of direct reduction seems to be that it makes 
small-scale iron-making economically feasible. 
This could mean the exploitation of small 
bodies of ore, and for some, it might mean 
freedom from coke. Since sponge iron can 
be used to replace scrap, it could mean greatly 
reduced dependence on the vagaries of scrap 
prices. The direct reduction process might 
even permit small steelmaking companies to 
integrate. Among the firms most interested 
in the direct reduction process to-day are non- 
integrated steel companies, which presumably 
cannot afford a blast-furnace, but would like 
to make enough sponge iron to meet their own 
needs. Some types of direct reduction have 
been in commercial use for a long time. The 
oldest, perhaps, is the Sieurin process, which 
has been used in Sweden for more than sixty 
years by the firm of Hoganas Billesholms. 
Since 1953, an American subsidiary at 
Riverton, New Jersey, also has been using it 
commercially. It produces iron powder in a 
kiln, and its output is primarily used in 
powder metallurgical fabrication. Another 
Swedish development, the Wiberg-Soderfors 
process, which uses a shaft furnace, with 
carbon monoxide and hydrogen as reducing 
agents, has been in small-scale commercial 
production since 1932. Most extensively 
used of all has been the Krupp-Renn process, 
which uses a kiln and operates at temperatures 
high enough to melt the charge. However, 
because the charge tends to stick to the kiln 
walls, the process has failed commercially and 
most plants now have been shut down. 

In the United States to-day some processes 
are im actual use while others are under 
development. In the former category, the 
plastic metals division of National-U.S. 
Radiator is carrying on the direct reduction 
of ore to iron powder. This, too, is a kiln 
process, with coke as a reducing agent. 
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\naconda Company for years has pro- 
d sponge iron for use in copper reduction. 
‘east five other methods are well along the 
road to commercial testing. The so-called 
H-iron process was developed by Hydro- 
carbon Research, in co-operation with Beth- 
iehem Steel. Using a fluidised solids technique 
borrowed from the petroleum industry, it 
brings into intimate contact finely divided iron 
ore and preheated hydrogen gas. Pressurised 
hydrogen enters a large reducing vessel at the 
bottom and in passing upward keeps the ore 
particles in motion. In the reducer, hydrogen 
reacts with the preheated iron oxide to form 
iron and water. Bethlehem Steel, in 1953, 
financed a pilot plant at Trenton, New Jersey, 
and announced recently that it will build an 
H-iron plant at Los Angeles. Bethlehem 
describes this, too, as a pilot operation, con- 
sisting of drying and grinding equipment for 
processing the ore, reactors in which to reduce 
it and machines to convert the powdered 
metal into briquettes for use as melting stock 
in the steel works. The H-iron process has 
one rare characteristic : it is better suited to 
large-scale operations. It is economically 
dependent on cheap hydrogen, which a partial 
oxidation process derives from crude oil, 
natural gas or other common fuels. Assuming 
volume production and high-grade ores, 
which the process seems to require, a ton of 
iron consumes 16,000,000 B.Th.U., making 
it competitive with the blast-furnace. 

The U.S. Steel Corporation began to work 
on a direct reduction process of its own at 
about the same time as Bethlehem, and 
reportedly has progressed at about the same 
pace. Its process operates at higher tem- 
peratures and lower pressures and is continu- 
ous rather than a batch procedure. Republic 
Steel, too, worked on direct reduction during 
World War II when it built a plant, under 
Government contract, to make iron sponge for 
electric furnace melting. This was a gaseous 
reduction process, and unsuccessful, but 
Republic considers the experience gained on 
itinvaluable. Even earlier, in 1941, Republic 
Steel had been approached by the National 
Lead Company, on the basis of some work 
done by the latter’s Norwegian subsidiary in 
reducing titanium-bearing ores. Later, atten- 
tion shifted to low-grade iron ores, similar to 
the American taconite. Eventually, a process 
was developed involving both a rotary kiln 
and electric furnace smelting. In 1953, 
Republic Steel and National Lead joined 
forces. Since then, they have established a 
laboratory in Brooklyn, New York, and a 
pilot plant in Birmingham, Alabama. In 
July, 1957, they formed the R-N Corporation, 
to exploit the process commercially. Using 
carbonaceous reductants in the kiln, it is 
generally similar to the Krupp-Renn process, 
but reportedly has overcome the clinkering 
problem by reducing the top temperatures. 
A new method recently created wide interest 

the Strategic-Udy rotary kiln process, 
developed by Dr. Marvin J. Udy, of the 
Strategic Materials Corporation. The success 
of the process depends on the time, place and 
quantity of materials to be handled and the 
products desired. It does not require a 
coking grade of coal, but is dependent on 
cheap electric power. In 1957, Strategic 
Materials and the Koppers Company signed 
the first of a series of agreements which, in 

‘ect, make them co-owners and co- 
‘opers of the process. They jointly have 

pilot plant at Niagara Falls. 

ly. the two concerns have been holding 

with a group of Canadians who 

ed the Quebec South Shore Steel 

io acquire the Hull Iron Mines and 

smelt the relatively low-grade ore by the 
>trategic-Udy methods. 
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Also in commercial operation is the HyL 
process, for which the M. W. Kellogg Com- 
pany is the world licensing agent. In 1956, 
Kellogg completed for the Mexican Fierro 
Esponja, S.A., a 30 ton-a-day plant, using 
a process which the two companies had 
worked out together. The next year a 200 
ton-a-day commercial plant went into oper- 
ation, and Kellogg now is building a 500 ton- 
a-day expansion. The process is a fixed-bed 
batch one, using as reductants hydrogen and 
carbon monoxide, manufactured from natural 
gas by steam cracking. Kellogg points out 
that it is well suited to countries like Mexico 
and Canada, where there is iron, no coal but 
plentiful natural gas or petroleum. The 
company also considers it suitable for a steel- 
maker who has no blast-furnace and is depen- 
dent on scrap. Several other major efforts in 
the field are being made, including’ one by 
Arthur D. Little in co-operation with the 
M. A. Hanna Company, Esso Research and 
the Texas Company. The Dwight-Lloyd- 
McWane process was developed by the 
Battelle Memorial Institute for the McWane 
Cast Iron Pipe Company, of Birmingham, 
Alabama, and now is being exploited by 
McDowell Engineers, of Cleveland. Finally, 
the Swindell-Dressler Corporation, of Pitts- 
burgh, has just started pilot plant work on its 
so-called Ore-carb process. 

As for the new rival of the open hearth, the 
basic oxygen process has come of age rapidly 
with twelve converters already in operation 
in the United States. The first such instal- 
lation started up in Austria less than seven 
years ago, and production in this country 
began at the end of 1954. The process now is 
being used by four American companies. 
The Kaiser Engineers Division of the Henry 
J. Kaiser Company, which claims the U.S. 
licensing rights, predicts that by 1965 the 
country’s basic oxygen capacity will be 
45,000,000 tons a year, or 25 per cent of total 
steelmaking capacity. Simplicity of oper- 
ation is one of the virtues of the process. The 
oxygen furnace is a_ basic-lined crucible, 
resembling a Bessemer furnace, resting on 
trunnions. It is charged with molten iron, steel 
scrap and limestone. A jet of high purity 
oxygen, directed at high velocity on to the 
surface of the hot metal bath, quickly raises 
the temperature to 3000 deg. Fah. and con- 
verts the metal to steel with a high degree of 
chemical efficiency. The advantages of the 
process are many. In the first place, it is fast. 
Refining is completed in about half an hour, 
in contrast to seven to nine hours in a good 
open hearth, and the complete cycle from 
charging to pouring takes only an hour. 
Another major advantage is its remarkable 
flexibility. It can be operated on any kind of 
hot metal that can be used in the open hearth 
and, in addition, it will accommodate iron of 
a type normally unsuitable either for the open 
hearth or for the conventional converter 
processes. Furthermore, it produces steel 
of exceptionally low sulphur content from 
raw materials of only ordinary quality. The 
process is also known as the “ L-D” process 
since the first commercial installation started 
up at Linz in November, 1952, and at 
Donawitz a few months later. In December, 
1954, the McLouth Steel Corporation, of 
Detroit, started commercial production of its 
basic oxygen plants without previous pilot 
plant operation. The company originally 
installed three units with an annual capa- 
city of 560,000 tons. Last year, it added 
two 80-ton units, raising capacity to 
1,300,000 tons. Interest in the process 
spread rapidly. In 1955, Jones and Laughlin 
wanted to increase its total ingot capacity at 
the Aliquippa Works, without building more 
blast-furnaces. One objective was to displace 
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some Bessemer equipment, which resulted in 
certain metallurgical deficiencies; another 
was to get as much added capacity as possible 
out of melting more scrap. The firm found 
that the basic oxygen process achieved all 
these goals at low capital and manufacturing 
cost and decided on an 11,000,000 dollar 
installation with a 750,000 ton capacity. The 
plant went into operation by November, 1957, 
and now is producing at rated capacity. The 
Aliquippa plant was built for Jones and 
Laughlin by Kaiser Engineers. The latter, 
before September, 1954, acquired what 
Kaiser thought to be the sole U.S. licensing 
rights, from Brassert Oxygen Technik A.G., 
of Zurich, owned by the Austrian Govern- 
ment. McLouth has disputed Kaiser’s claim, 
and the two firms now are in litigation. In 
the meantime, Kaiser Engineers has built 
three basic oxygen furnaces with a 
1,440,000-ton annual capacity for Kaiser 
Steel at Fontana, California, which went into 
operation on February !. A fourth American 
concern, the Acme Steel Company, plans to 
bring into production later this year at River- 
dale, Illinois, two oxygen converters with an 
annual capacity of 451,000 tons, Like 
McLouth, it has refused to go along with a 
licensing arrangement. 


Los Alamos Power Reactor 
Experiment No. 2 


A HOMOGENEOUS power reactor experiment 
designed to produce superheated steam in one 
simple operation is now being tested in the U.S. 
Atomic Energy Commission’s Los Alamos 
Scientific Laboratory, operated by the University 
of California. A homogeneous reactor is one in 
which the fuel is uniformly dissolved in the 
moderator-coolant. The reactor, known as the 
Los Alamos Power Reactor Experiment No. 2 
(LAPRE-I1), achieved initial criticality on 
February 26, and operational tests began on 
March 16. The purpose of LAPRE-II is to 
determine the feasibility of a reactor concept 
using a solution of enriched uranium phosphate, 
phosphoric acid and water as fuel and relying 
on natural circulation of the solution to carry the 
heat to the heat exchanger where steam is pro- 
duced. The reactor is designed to produce high- 
pressure superheated steam suitable for modern 
electrical turbines and is expected to generate 
1000kW of heat. The operational tests are being 
conducted to study the generation of superheated 
steam, response of the reactor to power demand, 
corrosion control by gold cladding of internal 
components and radiation stability. 

LAPRE-II is part of a development programme 
at Los Alamos on homogeneous reactors using 
uranyl phosphate fuel. Los Alamos Power 
Reactor Experiment No. I(LAPRE-I), which was 
dismantled in 1957 because of excessive corro- 
sion in the heat exchanger, used the same fuel 
solution but relied on a circulating pump to carry 
the heat to the exchanger. The heat exchanger 
for steam generation in the reactor is enclosed 
in the same pressure vessel as the reacting fluid. 
Because the fluid is extremely corrosive, gold 
cladding is used to protect the structural metals 
which are in contact with the solution. The 
cylindrical gold-lined stainless steel pressure 
vessel is about 4ft tall and has an inside diameter 
of iSin. Crriticality is achieved simply by 
inserting the liquid fuel in the reactor core. 
As the fuel temperature rises from 70 deg. 
to 800 deg. Fah. because of the nuclear reaction, 
the fuel expands 15 per cent. This expansion 
forces the uranium atoms apart, which reduces 
reactivity until a stable temperature is achieved, 
When cold water is forced through the heat 
exchanger coils, heat is withdrawn from the fuel 
closest to the coils. This heat withdrawal causes 
the fuel to contract, drawing the atoms together, 
increasing reactivity and automatically com- 
pensating for the heat loss. The fuel temperature 
remains essentially the same whether or not the 
heat exchanger is being used to generate steam. 
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Personal and Business 


Appointments 


Mr. C. H. Noron has been appointed commercial 
manager of Semiconductors, Ltd. 

Mr. W. E. G. Hewsincs has been appointed works 
officer, London Transport Executive 

Mr. FRANK H. Poo.e has been appointed joint 
managing director of Eva Brothers, Ltd. 


Mr. Donacp M. HuGues, has joined James 
Gordon Valves, Ltd., is sales manager. 

Mr. G. C. D’Arcy Biss has been appointed an 
additional director of the Fairey Company, Ltd. 

Mr. C. G. Marks, general manager of British 
Central Electrical Company, Ltd., has also been 
appointed sales manager. 

Mr. W. Hackett, Jnr., and Mr. R. D. YOUNG, 
have been appointed assistant managing directors 
of Tube Investments, Ltd. 

Mr. G. WaATTLEWORTH has been appointed to the 
staff of E. P. Barrus (Concessionaires), Ltd., as 
marine sales representative. 

Mr. Davip D. MARSHALL has been re-elected chair- 
man of the British Rubber and Plastics Belting 
Manufacturers’ Association, for 1959-60. 

Mr. W. P. Warren, M.LE.E., has joined the 
Powell Duffryn Group of Companies as sales director 
of the subsidiary company, Cambrian Wagon and 
Engineering Company, Ltd. 

KAYSER, ELLISON AND Co., Ltd., Carlisle Steel 
Works, Sheffield, 4, has announced that Mr. L. W. 
Hicks, Mr. E. D. J. Holloway and Mr. H. D. Button 
have been appointed local directors. 

THe British WrappepD RusBER Host MANUFAC- 
TURERS’ ASSOCIATION announces that Mr. P. L. 
Sherwood has been elected chairman and Mr. D. P. G. 
Moseley, vice-chairman, for 1959-60. 

Mr. W. Bopen has been appointed general 
manager technical services of the Stanton [Ironworks 
Company, Ltd. Mr. E. N. Andrews has succeeded 
Mr. Boden as manager, technical service department. 

THe British MECHANICAL RUBBER MANUFAC- 
TURERS’ ASSOCIATION has announced that the follow- 
ing officers have been re-elected for 1959-60: Mr. 
W. E. Prior, chairman, Mr. J. W. Mann, vice-chair- 
man. 

THE ALUMINIUM DEVELOPMENT ASSOCIATION 
announces that Mr. Rudolf Hahn has been elected 
president of the Association in succession to Mr, 
S. E. Clotworthy, who has been elected as vice- 
president. 

THe Leap DEVELOPMENT ASSOCIATION _ has 
announced that Mr. S. A. Hiscock has joined the 
staff and will be principally engaged in duties asso- 
ciated with developments in the use of lead in the 
cable industry. 

Mr. Cyrit W. Warwick has been appointed the 
Ministry of Transport and Civil Aviation freight 
market representative in succession to Sir John 
Gibson Graham, who has retired from the appoint- 
ment owing to ill health. 

CENTRAL ELecrriciry GENERATING BOARD has 
announced that Mr. M. E. Peplow, A.M.L.E.E., 
has been appointed regional research and develop- 
ment officer for the Southern, South Western and 
South Wales Region of the Board. 


LONDON TRANSPORT announces that Mr. P. E. 
Garbutt has been appointed to the new post of 
superintendent (new works) in the railway operating 
department with the rank of principal executive 
assistant. ° Mr. A. V. Bond and Mr. D. F. Pelle, 
senior executive assistants in the department of the 
architect, have been promoted to principal executive 
assistants. 

TOWLER BROTHERS (PATENTS), Ltd., announces that 
Mr. F. H. Towler has relinquished his position as 
managing director of the company, in order to con- 
centrate his attention on the technical development 
of new and improved hydraulic products. He will 
remain vice-chairman of the company. Mr. E. Jones 
has been appointed managing director, in succession 
to Mr. Towler. 

THe BriTISH TRANSPORT COMMISSION announces 
that Mr. J. H. Fraser, chief signal engineering 
officer, British Railways central staff, has been re- 
designated chief signal engineer. The following 
appointments to the chief signal engineer's depart- 
ment are also announced: Mr. FE. A. Rogers, 
assistant signal engineer (modernisation), Eastern 
Region, has been appointed assistant signal engineer 
(modernisation), and Mr. D. S. Jewell, divisional 
signal engineer, London Midland Regional, Man- 
chester, has been appointed assistant signal engineer 
(general). 





Atomic PowER CONSTRUCTIONS, Ltd., announces 
that the first phase in the development of its research 
laboratories at Heston, Middlesex, has been com- 
pleted. Dr. R. J. Eldred, M.I.Mech.E., has returned 
to head office to continue his normal duties, and the 
permanent laboratory executives appointed at 
Heston are, Mr. H. E. Dixon, head of research and 
development and Dr. A. G. H. Coombes, deputy 
head of laboratories. Mr. D. C. F. Lunn has been 
appointed chief metallurgist to fill the vacancy 
created by Mr. Dixon’s appointment. 


Business Announcements 


Mr. A. CATHCART, secretary of Expandite, Ltd., 
left this country on May 3, to visit subsidiary com- 
panies in South Africa and Rhodesia. 

Mr. K. J. Coox, M.I.Mech.E., chief mechanical 
and electrical engineer Eastern and North Eastern 
Regions, British Railways, Doncaster, is to retire 
on June 30. 

UNION Carsipe, Ltd., Alloys Division, has 
announced the formation of a new Birmingham office 
at 92, Newhall Street, Birmingham, 3 (telephone, 
Central 5011). 

Mr. SyDNEY BATES, secretary, Commercial manager 
and local director, of Consett Iron Company, Ltd., 
has decided for reasons of health to retire at his 
sixtieth birthday, in July, 1959. 

THE BriTISH-AMERICAN CHAMBER OF COMMERCE, 
British Trade Centre, announces the removal of its 
Offices to 355, Lexington Avenue, New York 17, 
N.Y. (telephone, Murray Hill 2-7711). 

HENRY WIGGIN AND Co., Ltd., Park Lane House, 
45, Park Lane, London, W.1, is to hold a four-day 
exhibition illustrating the properties and uses of 
nickel and its alloys, from May 12 to 15. 

COLONEL R. RONALD Curtis, director of develop- 
ment and investment of Richard Costain, Ltd., is in 
Melbourne investigating the opportunities for build- 
ing investment and development in Australia. 

VARATIO-STRATELINE GEARS, Ltd., Aberdeen 
Avenue, Slough, Bucks, has appointed Wm. Don, 
Ltd., Crown Works, Crown Point Bridge, Leeds, 9, 
as its representative for the county of Yorkshire. 

RESEARCH AND CONTROL INSTRUMENTS, Ltd., 
states that Mr. E. Wilson, sales and service represen- 
tative for Scotland, has moved to 35, Hilton Road, 
Bishopbriggs, mear Glasgow (telephone Bishop- 
briggs 2320). 

Mr. J. BELL, chairman of the local board of 
Armstrong Whitworth (Metal Industries), Ltd., and 
a member of the Joint Iron Council, is visiting Canada 
between May 2 and 26, to meet industrialists and 
steel manufacturers. 

THe PIPELINE INDUSTRIES GUILD announces that 
at the annual general meeting held on April 14 the 
election of officers took place as follows : chairman 
of council, Mr. C. C. Bates; deputy chairman, 
Captain J. W. Esmonde; honorary secretary, 
Mr. W. E. Medhurst. y 

SHorT Bros. AND HARLAND, Ltd., has announced 
the formation of a Light Aircraft Division. Pre- 
liminary design of its first project, the S.C.7, has 
been completed : it will carry a payload of 14 tons, 
including such items as motor-cars, and be capable 
of operating from small airfields. 

PLESSEY INTERNATIONAL, Ltd., has announced the 
formation of Plessey Maschinen Elemente Gesell- 
schaft m.b.H., to further Plessey interests in the 
European market. Directors of the new company 
are Mr. B. G. W. Attwood, Mr. T. White Wilson, 
Mr. P. W. Faulkner, Mr. D. G. Booth and Mr. R. 
Sellies (Geschaftsfuhrer). 

Mr. Cyrit BiumrFietp, M.I.C.E., consulting 
engineer, has taken into partnership Mr. Derek 
Lambert and Mr. Albert Witchlow, and states that 
the practice will be carried on in the name of Cyril 
Blumfield and Partners, Civi! and Structural Con- 
sulting Engineers, 82, Victoria Street, London, 
S.W.1, and 32, Corkran Road, Surbiton, Surrey 

THE SHELL INTERNATIONAL PETROLEUM ComPANy, 
Ltd., announces that Mr. F. A. C. Guepin will be 
retiring at the end of June and that Mr. A. Hofland 
has been nominated as the new managing director of 
the Royal Dutch/Shell Group. Mr. Hofland is also 
to be appointed as a principal director of Bataafse 
Petroleum Maatschappij N.V., and a managing 
director of the Shell Petroleum Company, Ltd. 

THE LirHGoW Group announces that the Fairfield 
Shipbuilding and Engineering Company, Ltd., has 
transferred its London office to Grand Buildings, 
Trafalgar Square, W.C.2, now the central office of 
the Group, and that Vice-Admiral E. W. Langley- 
Cook has become the resident London director of 
the company, and has been succeeded as managing 
director by Mr. James Lenaghan. 


SOUTHERN INSTRUMENTS, Ltd., Frimley Road, 
Camberley, Surrey, has associated itself with the 
Ampex Corporation of America, and its United 
Kingdom subsidiary, Ampex Electronics, Ltd., in the 
manufacture and marketing of Ampex tape instru 
mentation equipment in Great Britain. 

ANGLO-Swiss SCREW COMPANY, Ltd., has extended 
the south-west of England area sales organisation, 
covering Cornwall, Devon, Somerset, Dorset, Wilt- 
shire and Gloucestershire. External sales and 
service representation will be directed through 
Bristol and controlled by Mr. E. McL. Maxwell, 
Stock Exchange Buildings, St. Nicholas Street, 
Bristol, 1 (telephone Bristol 92716-7). 

CONVEYANCER~ FoRK Trucks, Ltd., Liverpool 
Road, Warrington, has been appointed sole distri- 
butor at home and overseas for straddle carriers 
manufactured by Short Brothers and Harland, Ltd., 
Belfast, Northern Ireland. These vehicles, hitherto 
known as “ British Straddle Carriers,”’ will in future 
be known as the “Shorland”’ carriers. The two 
companies intend to collaborate in the design and 
further development of straddle carriers as well as 
other similar mechanical handling equipment. 


Contracts 


ReDLER Conveyors, Ltd., is to supply nearly 2 
miles of mechanical conveying equipment for a new 
tyre factory in Russia. This order has been placed 
with Redlers Conveyors, Ltd., by Simon Handling 
Engineers, Ltd., a member of the Rustyfa Con- 
sortium of British firms which is equipping the tyre 
factory in the U.S.S.R. 

G. AND J. Weir, Ltd., has received an order from 
the Government of Kuwait for what is claimed will 
be the largest sea water distillation plant in the world. 
The plant, of the ** Multiflash *’ type, consists of two 
units, each of which will produce 1,000,000 gallons of 
fresh water a day. The order is worth well over 
£500,000 and was obtained, it is stated, in the face of 
strong international competition. 

CourTAULbs, Ltd., and the TRADE DELEGATION OF 
rHE U.S.S.R. in the United Kingdom announce 
that Prinex, Ltd. (a subsidiary of Courtaulds, Ltd.) 
and the Soviet importing trade organisation V O 
Techmashimport, Moscow, have concluded certain 
major contracts. These cover the supply of com- 
plete plants and technical processes for the manu- 
facture of viscose rayon tyre cord, acrylic staple fibre 
and cellulose acetate yarn. The total sum involved 
is approximately £15,000,000. 

HOLLAND & HANNEN AND CusitTs (GREAT 
BRITAIN), Ltd., has been awarded the contract for the 
first phase of the erection of New Zealand House, 
London. The firm’s provisional tender for the 
superstructure has also been accepted subject to final 
confirmation of actual cost when detailed drawings 
and quantities are available. The estimated cost of 
the whole building is £1,750,000. New Zealand 
House will stand at the corner of Haymarket and 
Pall Mall, on the site of the old Carlton Hotel. It 
will have a 225ft high tower rising from a four-storey 


podium. 
Miscellanea 


_ INSTITUTION OF ENGINEERS-IN-CHARGE.—The fifty- 
fourth annual dinner of the Institution of Engineers- 
in-Charge was held in London last Friday evening, 
with the president, Sir Harold Roxbee Cox, in the 
chair. The principal guest was Sir Christopher 
Hinton who, in proposing the toast of ** The Institu- 
tion,” commented that engineering was becoming 
more and more a subject in which theory was being 
given great weight. It was, he added, a matter fo! 
satisfaction that, in the main, the Institution of 
Engineers-in-Charge consisted of people who were 
doing “ real practical engineering work.” 

RESONANCE HEATING IN TuBES.—The April, 1959, 
issue of the Journal of the Aero/Space Sciences con- 
tains a note by I. M. Hall and C. J. Berry “* On the 
Heating Effect in a Resonance Tube.”’ This reports 
an investigation confirming that the heating effect, 
which has been known to damage the mechanisms o! 
aircraft cannon, is brought about through the agency 
of shock waves travelling axially along the tube. A 
Cranz-Shardin system was used to take eight photo- 
graphs of about Iy-second duration at intervals of 
about SOu-second through a tube 2in long and 
isin square. The tube was excited at its fundamental! 
frequency by placing its mouth in one of the com 
pression regions in a supersonic jet issuing from a! 
orifice : it appeared that the jet penetrated the tub 
when a shock wave was moving from the closed en! 
towards the jet, and spilled sideways around the tub: 
when a shock wave was moving inwards along th: 
tube. A sequence of photographs suggests that the 
frequency of the shock was less than resonant by 
factor of about 2. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings, 
unless otherwise stated. The date first given is the date of applica- 
tion; the second date, at the end of the abridgment, is the date 
of publication of the complete specification. Copies of specifica- 
tions may be obtained at the Patent Office Sales Branch, 15, 
Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each 


ELECTRONICS 


$10,382. July 15, 1955.—MANUFACTURING SEMI- 
conpuctor Devices, Standard Telephones and 
Cables, Ltd., 63, Aldwych, London, W.C.2. 
According to this invention, a method is provided 
of manufacturing a crystal semi-conductor device of 
germanium or silicon which includes the step of 
forming one or more depressions in a body of 
germanium or silicon by plastic deformation, after 
which a point contact electrode is positioned in each 
depression. In order to manufacture point-type 
rectifiers, a cavity of a preferably conical shape is 
pressed into the body of semi-conducting material 
while it is maintained at an elevated temperature 
below its melting point, for example, around 700 deg. 
Cent. if the semi-conducting material is germanium. 
The pin-electrode (catswhisker) for the point-type 
contact is then inserted in the conical recess and is 
thus firmly secured in its position. Transistors with 
point-type contact can be made in the same way by 
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arranging the cavities in the semi-conducting material 
so close to each other that there is an amplifying 
effect when the catswhisker electrodes are inserted. 
The catswhisker electrodes can thus be arranged with 
the necessary small space between them. The strap 
remaining between the two cavities prevents a short- 
circuit from occurring between the two catswhisker 
electrodes. The left-hand drawing shows an example 
of a point-type rectifier such as can be obtained in 
accordance with the method described. A cavity A 
is pressed by plastic deformation into the semi- 
conductor plate B on base plate C, and is used for the 
mechanical holding of the point contact D. On the 
right it is shown how point-type transistors can be 
obtained in the same way if two cavities A, and A, 
are arranged close together. By means of the strap 
remaining between the two cavities, the catswhisker 
electrodes are kept at the requisite distance from 
each other. The specification also illustrates how a 
coaxial transistor can be manufactured with accord- 
ance to the invention.— March 18, 1959. 


$10,619. August 7, 1957.—CLosep-Circurt TELE- 
VISION Systems, Thorn Electrical Industries, 
Ltd., 105-109, Judd Street, London, W.C.1. 
( Inventor ; Derek Hubert Mash.) 

The present invention relates to closed-circuit 
television systems using photo-conductive elements 
in the camera and electro-luminescent elements in the 
reproducing device. In such systems a difficulty 
arises, since electro-luminescent elements require 
alternating current for effective operation and, using 
any practically useful length of multi-wire cable 
connecting the camera elements with the reproducer 
elements, the capacitance coupling between the wires 
renders the system impracticable. The invention, 
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therefore, has for its object to reduce substantially 
the adverse effect of capacitance between wires. 
In the drawing, a layer A of photo-conductive 
material is between the transparent conducting layer 
8 and a mosaic of mutually-insulated conducting 
elements C which are connected by wires D to corres- 
ponding conducting elements E of a like mosaic in 
ne receiving apparatus. The mosaic elements E 
re in contact with a layer F of super-linear resistive 
terial, such as silicon carbide in a suitable binder, 
eiween this layer and a transparent electrode G 

t H of electro-luminescent material. The dis- 
ipacitances between the connecting wires D 
‘presented at J. An optical system forms an 
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image on the layer A through electrode B. An 
alternating current source K and a direct current 
source L are connected in series between the two 
electrodes B and G. The wires D may be “™ Litz”’ 
wires bound into a cable of any required length. For 
50,000 such wires the diameter of the cable may be 
about lin. The electro-luminescent layer H is 
rendered conducting by the inclusion of a powdered 
conductor such as graphite. Alternating current 
from the supply passes through the photo-conductive 
layer A partly capacitively and in those regions that 
are illuminated, partly resistively, and into the 
wires D. Owing to the capacitive coupling between 
the wires, at the plane M near to the mosaic E£, the 
a.c. potential will be approximately the same on all 
the wires. The d.c. is, however, fed to the wires 
only where the photo-conductive layer is illuminated 
and at the plane N the wires have a pattern of d.c. 
potential corresponding to the image on the photo- 
conductive layer. This pattern is maintained to the 
plane M since there is no d.c. leakage between the 
wires. The resistance of the super-linear resistive 
layer F at any point is determined by the electric 
field across it, and the d.c. pattern is, therefore, 
converted by this layer into a resistance pattern, which 
controls the a.c. applied to the electro-luminescent 
layer. The light emitted as indicated at P is, there- 
fore, a reproduction of the image formed on the 
layer A by the lens.—March 18, 1959. 


MACHINE TOOLS 


810,309. November 25, 1955.—A MAcHINE TOOL, 
Societe Genevoise d’Instruments de Physique, 
8, rue des Vieux-Grenadiers, Geneva, Switzer- 
land. 

The invention is applied to a jig boring or other 
machine with a cross-member adapted to move 
vertically and over which a tool-carrying headstock 
moves horizontally, the cross-member being carried 
near each of its ends by a piston in a control cylinder 
in a hydraulic circuit. According to this invention, 
there are provided a means for adjusting the pressure 
in each of the cross-member supporting hydraulic 
circuits, a means so that when the headstock moves 
towards one of the ends of the cross-member, the 
pressure in the control cylinder located on that side 
increases whilst the pressure in the other control 
cylinder is reduced. In this way changes in position 
of the headstock are balanced. The specification 
illustrates the means by which the balancing control is 
applied to a machine tool.—March 11, 1959. 


CIVIL ENGINEERING 


810,733. January 9, 1957.—CONSTRUCTION OF 
BripGes Supyect TO SETTLEMENT, Donovan 
Henry Lee, 66, Victoria Street, London, S.W.1. 

The purpose of this invention is to enable bridges 
to settle, according to the degree of yield of the soil 
or the subsidence, without damage to the deck and in 
addition to permit the deck to be levelled or raised, 
if desired, with a minimum of time and cost. Essen- 
tially, by this construction the deck is supported at 
three places so that any vertical movement of the 
substructure merely changes the level and or inclina- 
tion of the deck but does not cause any additional 
stresses in it. The supporting substructures, which 
may be the two abutments, are also similarly sup- 
ported at three places. At these three places in each 
case there may be individual spread foundations, 

piles, caissons or the like. The drawings show a 
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diagrammatical plan of a simple type of bridge of 
small span and a side view of an abutment at one end 
of the bridge. The bridge deck, A, may consist of 
any desired arrangement of beams and slabs with the 
abutments B and C at each end. At one end of the 
span there is a single support D over approximately 
the centre of the width of the abutment B and at the 
other end there are two supports E near to the ends 
of the top of the abutment C. The deck construction 
of the bridge, therefore, includes a stiffened end to 
enable the support D to carry the load. At the other 
enda cross beam approximately the whole width of the 
bridge transmits loads to the points E. The abutments 
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are in turn supported at three places, preferably 
arranged so that, referring to the side view drawing, the 
load applied by the superstructure of the bridge, which 
may act down the line G will fall within the reactions 
H and J provided by the supports. To obtain this 
result the abutment may be monolithic with a hori- 
zontal extension F. It is not essential that the three 
places of support should be arranged in the form of 
an_ equilateral or an isosceles triangle nor that the 
load applied to the abutment along the line G com- 
bined with the weight of the abutment and its lateral 
extension F and other forces which may be acting on 
the abutment, i.e., earth pressure, should have a 
resultant located in the plan of the foundation sup- 
ports, so that the foundations have equal loads. How- 
ever, in many cases the arrangement of the founda- 
tions may be made to give this or any other desired 
division of the load between the three supports. 
Provision may, however, be made for the load to be 
taken temporarily should it be desired to insert jacks 
and raise the abutment, and particularly to correct 
an inclination due to unequal subsidence. Provision 
may also be made for jacking up the bridge span 
from one or both abutments, and the bridge span 
bearings D and E may be provided with freedom for 
horizontal movement, usually at one end only— 
March 25, 1959. 


ELECTRICAL ENGINEERING 


810,847. July 9, 1956.—SwitcH wiTH OVERLOAD 
PROTECTION, Calor-Emag Elektrizitats-Aktien- 
gesellschaft, Bahnstrasse 39-45, Ratingen bei 
Diisseldorf, Germany. 

According to this invention a switch means is 
provided for d.c. or a.c. comprising a switch adapted 
solely for the interruption of normal load current, 
and an interrupting means in series therewith which 
responds only to overload or short-circuit currents, 
this interrupting means being actuated by the ignition 
of an explosive substance and comprising igniting 
means adapted to effect ignition when the rate of rise 
of current through the switch reaches a predetermined 
value. Should an overload occur at the moment 
when the contacts of the switch are moving apart, 
this overload is interrupted directly upon its occur- 
rence, and accordingly any detrimental effects on the 
switch are avoided. One form of switching arrange- 
ment according to the invention is shown in the 
accompanying drawings where A is a power discon- 
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nection switch calculated merely for the control of 
operating (i.e. normal load) current. In series there- 
with there is provided interrupting means B for 
overload or short-circuit currents, including device C 
adapted to be actuated by an ignition circuit supplied 
by means of the transformer D. The device C may 
be a switch in which a member holding the switch in 
the closed condition against the action of a discon- 
nection force is broken up by means of an explosive. 
A possible form of ignition circuit is illustrated in the 
lower diagram. The actuating voltage is provided by 
the secondary of the transformer D at the choke E 
and is dependent on the steepness of the rise in 
the short-circuit current. The voltage to which the 
apparatus is intended to respond is capable of adjust- 
ment by means of the choke. In order, however, 
that no ignition should take place in the event of 
insufficient voltage there are provided as measuring 
elements the ignition spark gap F and the three- 
electrode spark gap G. The voltage is supplied thereto 
by way of the intermediate transformer H. When 
the voltage is reached for which the spark gaps have 
been set the gaps are traversed and the condenser / 
is discharged through an ignition wire K adjacent 
the explosive charge. In the case of direct current 
the transformer D is given a bias magnetisation so 
that at the transformer a voltage is produced in con- 
sequence of the traversal of the unsaturated zone. 
March 25, 1959. 








nw 





a 





foe aa slice anit reat attain 


seer ener Tei cere emma 


OO 







































































ON A nt a te 





ae 


2 ei sce 


— ee te ce a eee 2 


—— em, eon 


ee" 


tea ty as 


— 


eee 


amen 


te tate increas 


RAILWAY ELECTRIFICATION 


810,969. September 12, 1957.—AuxiLiary SUPPLY 
FOR ELecTRIC TRACTION EQuIPMENTS, Metro- 
politan-Vickers Electrical Company, Ltd., St. 
Paul’s Corner, 1-3, St. Paul’s Churchyard, 
London, E.C.4. ( Jnventor : Frank Whyman.) 

According to the present invention, an auxiliary 
direct current supply arrangement in an alternating 
current traction equipment comprises a dry-plate 
rectifier, of the selenium or other type, connected 
for energisation from the alternating current supply 
and having its output terminals connected in series 
with an auxiliary dynamo-electric machine to supply 
the load. The machine has regulating means respon- 
sive to the algebraic sum of its output voltage and 
the output voltage of the rectifier, arranged to main- 
tain the resultant output constant or substantially 
constant. An embodiment of the scheme is shown 
diagrammatically in the specification. The auxiliary 
generator has two field windings connected in series 
and wound in opposition to neutralise one another 
when carrying substantially the same current. This 
condition occurs when the d.c. voltage has the 
desired value. Assuming that the line voltage rises, 
and with it the dc. voltage, a vibrating regulator 
moves so as to connect a resistive shunt across one 
of the generator field windings, and so provide 
generator excitation in a sense to oppose the output 
of the rectifier. The reverse occurs on a fall in line 
voltage. In practice the regulator is maintained in 
vibration with a variable dwell, providing increase of 
generator excitation in one sense or the other pro- 
portionally to deviation of voltage from the desired 

value.—March 25, 1959 


Launches and Trial Trips 


Overseas Expiorer, oil tanker; built by the 
Furness Shipbuilding Company, Ltd., for London 
Overseas Tankers, Ltd.; length between perpen- 
diculars 560ft, breadth moulded 80ft, depth moulded 
42ft 3in, draught 32ft 44in, deadweight 24,900 tons ; 
nine treble cargo oil tanks, one main cargo pump 
room, three 1000 tons per hour turbine-driven 
centrifugal cargo pumps and three 150 tons per hour 
vertical duplex steam stripping pumps, cargo mains 
13in diameter ; two 325kW turbine-driven generators 
and one 125kW diesel-driven generator ; one set 
of Richardsons Westgarth double reduction steam 
turbines, 7300 s.h.p. at 100 propeller r.p.m., 8200 
maximum s.h.p. at 104 propeller r.p.m., two Foster- 
Wheeler ““D”’ watertube boilers supply steam at 
450 lb per square inch and 750 deg. Fah. Trial, 
February 11. 

BAHARISTAN, cargo liner; built by the Caledon 
Shipbuilding and Engineering Company, Ltd. for 
the Strick Line, Ltd. ; length overall 511ft, breadth 
moulded 63ft 3in, depth moulded 33ft 9in, deadweight 
10,550 tons on 27ft 6in draught, sea speed 15 knots ; 
five cargo holds, derricks to lift 10, 7 and 5 tons, 
three 100kW steam-driven generators, two multi- 
tubular auxiliary boilers ; Hawthorn-Doxford six- 
cylinder opposed piston oil engine 6500 b.h.p. at 
115 r.p.m. Launch, February 24. 


TEESFIELD, oil tanker ; built by the Furness Ship- 
building Company, Ltd., for Hunting and Son, Ltd.; 
length between perpendiculars 525ft, breadth moulded 
7lft, depth moulded 39ft 6in, draught 30ft 6in, 
deadweight 18,000 tons ; twenty-seven cargo oil 
tanks, two cargo pump rooms, four 400 tons per 
hour horizontal Duplex steam cargo pumps, two 
55 tons per hour stripping pumps ; 12in diameter 
main; one steam and two diesel-driven 80kW 
generators ; Wallsend-Doxford opposed piston oil 
engine, six cylinders, 6600 b.h.p. at 116 r.p.m., 
arranged to burn heavy fuel up to 3500 seconds. 
Launch, February 24. 


REGENT EaG_e, oil tanker ; built by the Blyths- 
wood Shipbuilding Company, Ltd., for the Regent 
Petroleum Tankship Company, Ltd. ; length between 
perpendiculars 535ft, breadth 71ft 8in, depth 39ft 6in, 
draught 30ft 6in, deadweight 19,000 tons; nine 
centre and nine wing tanks port and starboard, one 
cargo pump room, three 650 tons per hour turbine- 
driven horizontal single-stage centrifugal cargo 
pumps, three 150 tons per hour steam-driven vertical 
duplex stripping pumps ; one diesel-driven and two 
steam-driven 100kW generators ; Rowan-Doxford 
six-cylinder opposed piston oil engine arranged to 
burn heavy fuel, 7500 b.h.p. Launch, February 24. 


VARICELLA, Oil tanker ; built at the Wallsend yard 
of Swan, Hunter and Wigham Richardson, Ltd., for 
Shell Tankers, Ltd. ; length between perpendiculars 
640ft, breadth moulded 85ft, depth moulded 46ft 7in, 
load draught 34ft S4in, deadweight 33,250 tons, 
service speed 154 knots ; thirty cargo oil tanks, one 
main pump room, four 1160 tons per hour turbine- 
driven, vertical centrifugal Drysdale cargo pumps, 
two Hall vertical duplex steam driven stripping 
pumps ; two 425kW B.T.H. turbine-driven alter- 
nators, one 100kW diesel-driven emergency alter- 
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nator ; one set of Wallsend Slipway double reduction 
geared turbines, 11,000 service s.h.p. at 102 propeller 
r.p.m., steam supplied at 600 Ib per square inch and 
900 deg. Fah. by two Babcock and Wilcox selectable 
superheat boilers. Trial, February 25. 


ULster STAR, cargo liner; built at Belfast by 
Harland and Wolff, Ltd., for the Blue Star Line, 
Ltd. ; length between perpendiculars 490ft, breadth 
moulded 70ft, depth moulded to upper deck 38ft 3in, 
gross tonnage 11,000; six cargo holds, Macgregor 
steel hatch covers, two 10-ton six 5-ton and twelve 
3-ton derricks, electric winches ; four 400kW diesel- 
driven generators; Harland and Wolff two-cycle 
opposed piston diesel engine, six cylinders 750mm 
diameter by 2000mm combined stroke, 110 r.p.m. 
Launch, February 26. 


BALLYLESSON, collier ; built by Alexander Hall 
and Co., Ltd., for John Kelly, Ltd., Belfast; length 
between perpendiculars 205ft, breadth moulded 
33ft 9in, depth moulded 14ft 6in, deadweight 1350 
tons on 14ft draught ; three holds of 67,000 cubic 
feet capacity : three 40kW diesel-driven generators 
British Polar six-cylinder, two-cycle diesel engine 
1005 b.h.p. at 265 r.p.m., speed 114 knots loaded. 
Trial, February. 


Catalogues and Brochures 


THe HONGKONG ELectric Ccmpany, Ltd.—Illustrated 
brochure dealing with the North Point “ B*’ power station at 
Hongkong which was officially opened on December 15, 1958 


Eutectic WELDING ALLoys Company, Ltd.. North Feltham 
Trading Estate, Faggs Road, Feltham, Middlesex.——Welding 
data book giving details of the ** Low Heat Input ’’ metal joining 
process. 


THE BOWATER ORGANISATION, Bowater House, Knightsbridge, 
London, S.W.1.—Folder entitled “* How to Keep Warm on the 
Quiet,”’ relating to the thermal acoustic panel manufactured by 
this firm. 


Ekco-ENsIGN Exectric, Ltd., 45, Essex Street, Strand, London, 
W.C.2.—Illustrated catalogue of decorative and designed lighting 
fittings, and leaflet giving details of fluorescent control gear and 
accessories 


ARMCUR CHEMICAL INDUSTRIES, Ltd., 4, Chiswell Street, 
London, E.C.1.—Brochure dealing with use of adhesion agents 
in surface dressing, grouting, re-tread, tack-coats, macadam and 
cationic road emulsions. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, & desirous of having 


notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting i 
to be held should be clearly stated 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, May 8.—StToke AND Crewe BRANCH: Grand Hotel 
Hanley, Open Discussion on * Current Edition of L.E.F 
Regulations,’’ 7.30 p.m 

Mon., May 11.—BOURNEMOUTH BRANCH : Grand Hotel, Firvale 
Road, Bournemouth, Annual! General Meeting, 7.15 p.m 

Twes., May 12.—READING AND District BRANCH Electricity 
Board Demonstration Room, Market Square, Reading, 
“Transformer Construction and Design,’’ R. A. Crierson 
7.1S p.m. x SourH WALES BRANCH Angel Hotel, Cardiff, 
** General Layout of 600MW Generating Station at Aberthaw,’ 
J. W. Hull, 7.30 p.m 

Wed., May 13.—-BIRMINGHAM BRANCH : Birmingham Exchange 
and Engineering Centre, Stephenson Place, Birmingham, 2 
“* Distribution Networks in Towns and Cities,’ R. H 
Rockliffe, 7.30 p.m. y& BRADFORD BRANCH : Midland Hotel 
Bradford, “* Electrics at B.B.A., Ltd.,’’ D. Kirkby, 7.30 p.m 
% GLascow BRANCH : Institution of Engineers and Ship- 
builders in Scotland, 39, Elmbank Crescent, Glasgow, C.2, 
Annual Genera! Meeting, 7.30 p.m. 


BRITISH INSTITUTE OF MANAGEMENT 


Tues., May 12,—-PRODUCTION CONTROL Stupy Group : Manage- 
ment House, Fetter Lane, London, E.C.4, “ System Study,” 
R. P. Brown, 2.30 p.m. 

Tues., May 19.—PRODUCTION CONTROL Stupy Group : Manage- 
ment House, Fetter Lane, London, E.C.4, “ Practical. Case 
Study,’’ R. H. Allen, 2.30 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Wed., May 13.—London School of Hygiene and Tropical 
Medicine, Keppel! Street, Gower Street, London, W.C.1, 
“Improving Communication Techniques—What Have 
Engineers to Learn from Information Theory ?’’ D. Gabor 
6.30 p.m 


IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY 

Thurs., May 14.-Room 127, City and Guilds College, Exhibition 
Road, London, S.W.7, “ Uplift in Gravity Dams,’’ Serge 
Leliavsky, 4 p.m. 


INSTITUTE OF METALS 


Thurs., May 28.—-17, Belgrave Square, London, S.W.1, “ The 
Atomic Mechanisms of Fracture,’’ N. J. Petch, 6.30 p.m 


INSTITUTE OF NAVIGATION 


Fri., May 1S.—Royal Geographical Society, 1, Kensington Gore, 
London, S.W.7, “ Electronic Surveys in the Caribbean.”’ 
E. G. Irving, 5.15 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 


Mon. to Wed., May 11 to 13.—Central Hall, Westminster 
London, S.W.1, Joint Symposium on “‘ Instrumentation and 
Computation in Process Development and Plant Design,”’ in 
association with the Society of Instrument Technology and the 
British Computer Society, 9.30 a.m. 
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INSTITUTION OF CIVIL ENGINEERS 


Tues., May 12.—Great George Street, Westminster, Lond 
S.W.1, “ Research and its Application to Road Construction 
J. M. Fisher, A. R. Lee and R. S. Millard, 5.30 p.m. 

Thurs., May 14.—-MIDLANDS ASSOCIATION : James Watt Memoria 
Institute, Great Charles Street, Birmingham, 3, Annual Geners 
Meeting, 6 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, May 8.—MepicaL ELectronics Discussion Group 
Savoy Place, London, W.C.2, Discussion on “ Microwave 
Radiation Hazards,"’ opened by D. H. Shinn and N. L. Lloyd 
6 p.m. ye N. STAFFORDSHIRE SuB-CENTRE : Technical College 
Stoke-on-Trent, Annual General Meeting, “‘ A Review of Work 
Towards Nuclear Energy from Controlled Thermonuclear 
Reaction,’’ D. W. Fry, 7 p.m. 

Vion., May 11.—EpDUCATION Discussion Crircie : Savoy Place 
London, W.C.2, Discussion on “ Trends in the Teaching of 
Electric Machine Theory in the United States,’’ opened by 
P. L. Alger, 6 p.m. 

Wed., May 13.—RADIO AND TELECOMMUNICATION SECTION : 
Savoy Place, London, W.C.2, “* The Application of Statistical 
Techniques to the Electronic Valve Industry,”’ E. G. Rowe, 
5.30 p.m. 

Thurs., May 14.—-Savoy Place, London, W.C.2, Annual General 
Meeting, 5.30 p.m.; “ On the Conceivable Future of Tele- 
communications,” E. C. Cherry, 6.30 p.m. ¥% SOUTHERN 
Centre: Ryde Castle Hotel, Ryde, Isle of Wight, “ Indoor 
Lighting Systems—A Practical Comparison of Light Output 
and Costs,’ E. Beaumont, 6.30 p.m. 

Wed., Muay 20.—Suppty SECTION : Savoy Place, London, W.C.2, 
“The World Bank—What it is and What it Does,’ P. J 
Squire, 5.30 p.m. ye SHEFFIELD Sup-CentrReE : Grand Hotel, 
Sheffield, Annual General Meeting ; “* Earthing of Low and 
Medium-Voltage Distribution Systems and Equipment,” 
F. Mather, 6.30 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 


Wed., May 20.—YORKSHIRE BRANCH : Midland Hotel, Bradford, 
Annual General Meeting, 7.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


Thurs., May 14.—EasTeRN Grapuates’ SECTION: Whole-day 
Visit to the U.S.A.F. Strategic Air Command Base at Brize 
Norton 

Thurs., May 21.—LONDON GRADUATES’ SECTION: 1, Birdcage 
Walk, Westminster, London, S.W.1, Annual Meeting ; Dis- 
cussion on “ The Functions of the Institution and the Signifi- 
cance of Practical Training,’’ 6.30 p.m. 


INSTITUTION OF MINING AND METALLURGY 


Thurs., May 21.—Geological Society, Burlington House, Pic- 
cadilly, London, W.1, Annual General Meeting ; Presidential 
Address, “‘Some Observations on Gold Refining and the 
Standard for Gold and Silver Coinage,’’ J. H. Watson, 4 p.m 


INSTITUTION OF PRODUCTION ENGINEERS 


Thurs., May 14.—MDLANDS REGION : Evening Visit to Electrica! 
Construction Company, Ltd., Bushbury, Wolverhampton. 


INSTITUTION OF STRUCTURAL ENGINEERS 


To-day, May 8.—MtwLanp Counti®ts BRANCH : Department of 
Civil Engineering, The University, Birmingham, *“* Future 
Trends in Structural Engineering,’’ S. C. Redshaw, 10 a.m. 
% NORTHERN Counties BRANCH: Cleveland Scientific and 
Technical Institution, Middlesbrough, Symposium on “ Struc- 
tural Engineering’’; ‘* Flat Slab Concrete Structures,”’ J. A. 
Derrington ; “ The Future of Steel Single Storey Buildings,”’ 
R. A. Sefton Jenkins, and “* The Development of Foundation 
Engineering,”’ A. L. Little, 2 p.m. 

Fri., May 15.—S.W. Counties BRANCH: Duke of Cornwall 
Hotel, Plymouth, Annual General Meeting, 6 p.m. 


INSTITUTION OF WATER ENGINEERS 


Wed. to Fri., May 13 to 15.—Saracen’s Head Hotel, Lincoln, 
Sixty-Fourth Summer General Meeting. 


SOCIETY OF CHEMICAL INDUSTRY 


Tues., May 12.—-CHEMICAL ENGINEERING GROUP: 14, Belgrave 
Square, London, S.W.1, “‘ Fuel Economy in Chemical Works,”’ 
W. Quick, 6 p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Tues., May 12.—-MANCHESTER SECTION : ** Manchester ’’ Room, 
Central Library, St. Peters Square, Manchester, 1, Annual 
General Meeting ; ‘* Temperature Measurement with Resist- 
ance Thermomgeters,’’ C. K. Massey, 6.30 p.m. 

Wed., May 13._-DaTa PROCESSING SECTION: Manson House, 
Portland Place, London, W.1, Annual General Meeting ; 
* A Multipoint Digital Strain-Gauge Recorder,’’ J. R. Sturgeon, 
6 p.m. 


Wed., May 20.—NEWCASTLE SECTION : King’s College, Stephen- 
_ Buildings, Newcastle upon Tyne, Annual General Meeting, 
p.m 


TELEVISION SOCIETY 


To-day, May 8.—Cinematograph Exhibitors’ Association, 164, 
es Avenue, London, W.C.2, Annual General Meeting, 
p.m. 


WOMEN’S ENGINEERING SOCIETY 


Thurs., May 21.—LONDON BRANCH: Hope House, 45, Great 
Peter Street, Westminster, S.W.1, “‘ Aerial Survey Methods,” 
-' 

p.m 


Advanced Engineering Courses 


Harwell Reactor School : Course for senior technical executives. 
REACTOR SCHOOL, ATOMIC ENERGY RESEARCH ESTABLISHMENT, 
HARWELL, Dipcot, BerKs. June 15 to 25. Fee, 50 guineas 
(exclusive of accommodation). 


Control and Instrumentation of Reactors. REACTOR SCHOOL, 
ATOMIC ENERGY RESEARCH ESTABLISHMENT, HARWELL, DipcorT, 
Berks. The course is primarily intended for those who 
have a direct interest in the control and instrumentation of 
nuclear reactors, and it will be assumed that participants have 
some knowledge of the basic principles of these subjects. 
The course runs from July 7 to 17 inclusive. Fee, 50 guineas 
(exclusive of accommodation). 


Post-graduate Course in Nuclear Power, 1959-60. IMPERIA! 
COLLEGE OF SCIENCE AND TECHNOLOGY, LONDON, Ww.7 
The course is intended for students holding a good honours 
degree in mechanical, civil, electrical or chemical engineering 
It will also be open to applied scientists who have graduated 
in physics or metallurgy. The course is full-time and Of one 
year’s duration. Fee for the full course, £124. Applications 
should be made before July 1. 
























ASSOCIATED LEAD MANUFACTURERS LIMITED 
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ASSOCIATED LEAD 


Lo 


usually leads to better things no 


No matter how you do it, no matter what your particular industrial 
need is, getting in touch with Associated Lead is bound to lead to better things — 
better products, better processes — for you and your industry. 
Associated Lead Manufacturers are a single company specialising in the 
manufacture and supply of lead and antimony in all 


their many forms; alloys; pure metals; chemicals and pigments. 


I4 GRESHAM STREET, LONDON, E.C.2. CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER 


»: Associated Lead Manufacturers Export Co., Limited, Clements House, 14 Gresham Street, London, E.C.2 





assocraren 
See. 
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POWER TRANSMISSION-— 


Pte wey aber cee CONTE MEA SO en © through the medium of 


| Dont bury your head... |FLEXIBLE 
Bet FABRIC 


.... in the sand and take COUPLING 
a Pressure Gauge at its D i Ss Cs 


* face’ value. Look for 





















































the name * P. & G.” and 
be certain of an instru- 
ment of quality—made by | 
craftsmen for complete 
accuracy and depend- 
ability over years of active 


service. 


rhe range of P. & G. 
pressure gauges includes 
many different types to 
suit most applications— 
vacuum, combined, alti- 
tude, electric contact, 


differential, critical, 





duplex, diaphragm, 
capsule, etc. 





Write for publication 
No. 85. 





*% Are easily assembled. 

% Give extreme torsional flexibility. 

% Absorb irregularities in load variations. 

%* Axial and parallel misalignments are corrected. 


"Phone : EDGbaston 0983/4 Telegrams : “‘Hermetic Birmingham.”’ 








TUDOR WORKS - WINDMILL LANE 
SMETHWICK - BIRMINGKAM 



























\ in an industry is the use of ideal materials. 
< Foremost material is seamless steel tubing— 
se* light, strong, amenable to many industrial 
ye? processes. Plain tubing, manipulated tubing, 
¢O a or tubular assemblies, by REYNOLDS, 
the *“ key” manufacturers, help production 
and make a lighter, stronger, more efficient 
product. 
Unlock more information by writing to 
Reynolds today. 








REYNOLDS 


S Tee st. we Bi 












REYNOLDS TUBE CO LTD TYSELEY BIRMINGHAM 11! (GQ; 




















THE 


ANRAHILL 


at Blackwood Morton & Sons Ltd 
Kilmarnock 











(Above) A common header supply 
main, feeding a heating circuit. 
(Centre) This indicates the piping 
arrangements around the circulating 
pumps for the H.P. hot water 

heating system. 

Below) The outside flow, return, and 
steam supply mains, for the H.P. 
hot water system to their new 
factory. 


Pipework problems become pipe- 
work achievements in the hands of 
Tannahill. It is no coincidence that 
many companies in British industry 
today take time to talk to Tannahill 
first before embarking on any pro- 
ject of fluid, gas, or steam handling. 
The Tannahill consultation service 
on pipework is in itself a revelation 
of what economies can be effected 
by skill, care and experience. 
Tannahills knowledge of pipework 
erection is unique having benefited 
from very wide experience in the 
field of chemical, fuel, power, 
petroleum and other industries. 
Tannahill fabricate pipework in 
mild and alloy steels, copper and 
aluminium in various ranges of 
pressure and temperature. Fabricate 
tanks, vessels, strainers, coils, calor- 
ifiers, condensers, separators, make 
flanges of all sizes, hangers, brackets, 
pipe supports, pipe bridges of 
tubular or steel section and can 
offer immediate delivery of all 
normal classes and sizes of tube 
ex-stock. 

The Tannahill technique means an 
easier, quicker and more economic 
approach to your projects. 


take time to talk to 


(@ TANNAHILL 


about fabricated pipework 


THOMAS TANNAHILL AND SON LIMITED 


42-46 WATT ROAD, HILLINGTON, GLASGOW, S.W.2 
LEPHONE HALFWAY 1655 TELEGRAMS TANSERVE GLASGOW, S.W.2. 


‘DO’ ADDRESS: CLUN HOUSE, 17 SURREY STREET, STRAND, LONDON, W.C.2 
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Someone else 
not using 


KIDDE co. 


fire protection equipment 


THE WALTER KIDDE COMPANY LIMITED 
BELVUE ROAD, NORTHOLT, MIDDLESEX. Viking 6611 





MIXING 


has made _ works 
maintenance easy” 





“We've cut out costly hand mixing —put a 
‘Mini-Giant’ on the job. It does all our 
mixing—concrete, tarmacadam, mortar, plaster— 
’ Mai GIA & T ’ in no time at all. Jobe get done now, quicker and 

better. Machine beds, machine shop floors, car 
4.3 CU FT CAPACITY MIXER parks and path surfacing, there’s nothing we can't 


tackle. How we managed without a‘ Mini-Giant 
I don’t know!” 





How are you managing without this tough little mixer? Real value for money at 

£86, the Parker ‘Mini-Giant’ is simple to use, easily moved by one man. Side discharge 

model will pass through a 2’ 6” doorway. Standard side or end discharge models with 

cushioned rubber tyres and | h.p. petro! engine or electric motor. Full after-sales service 

from depots over the country. Why not write for details NOW. Advantageous H.P. 
Terms if desired—£18 down and !2 monthly payments of £6. |. 8. 


FREDERICK PARKER LIMITED, Viaduct Works, LEICESTER 


Phones : LEICESTER 62531 (7 lines) London : Stafford House, Norfolk Street, W.C.2 
Depots at London, Cardiff, Sedgley (Staffs) and Leeds 
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The Vearf2 


Commercial Brushless Alternator 


gives a WE 
Standard of reliability 


@ NO BRUSHES, SLIP RINGS, 
COMMUTATORS — 
NO FRICTIONAL SURFACES — 
NO COPPER OR CARBON DUST 
GREATLY REDUCED MAINTENANCE 


The MACFARLANE With these advantages: 
Full inherent voltage regulation 


BRUSHLESS Completely stable, Hot or Cold. 
AL TERNA TOR No external control gear. 


THE MACFARLANE ENGINEERING CO. LTD. 


NETHERLEE ROAD, CATHCART, GLASGOW. Telephone: MERrylee 2255/6. 
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STREAM-LINE’S 


NEW 


MICRO-PAK 


oral ee By-Pass Filter 
a for Detergent Oils 


Pp D / 
43 Regd 


RIVETING 


THE MODERN METHOD 
OF RIVETING 


@ ONE OPERATOR 
@ ONE OPERATION 
@ ONE SIDE ACCESS 













































































/ ta RIVETING 
—— aT he 
fae none ; 
: a ee The Rivet is inserted in 
KEY : 
’ - th k. The Universal 
cies vd For many years engineers have accepted with enthusiasm Collet in PP  catl artes ' i 
© Pier element Ter the service given by the Stream-Line edge type filter for keeping the Rivet Mandrel. | 
@ Filter servicing XK ee straight mineral lubricating oils perfectly clean and thus 
indicator (optional) \ oe ‘ ete 
ensuring the highest engine performance. i 
© Constant Gow unit Now the same requirement can be met in the case of The tool is operated. The 
@ Inlet ° ce Fe henge : am.] i a . Rivet Head is forming 
detergent oils by the new Stream-Line MICRO-PAK filter. Along cakdicanaammeaminnel 
© Outler with the maximum filtration efficiency practicable in these the work pieces together. : S 
CONVERSION KITS | conditions the MICRO-PAK sustains an output far in excess of that / 
UN Ps a " x > 
we siniisble far ene in of the conventional Stream-Line filter used for straight : 
Jones ee: oils, and these characteristics combine to give a clean engine The Rivet Head is fully i 
ne filters in cases where ‘ rae formed and the joint is 
engines Originally inten- — ey and long oil life. perfectly tight. - The 
celine et mee On This new Stream-Line model has elements which Mandrel breaks at a uni- / 
Straight Olls have been . ‘ : i ; 
changed over to deter- r are moderately priced, have a long life and are easily renewable, form controlled tightness. ce 
heeess L.. a May we send you details ? 
Two or more thicknesses 
Frcece eae can be riveted. 











SCT MEN MARGIE «make oi! lubricate longer 





STREAM-LINE FILTERS LTD + INGATE PLACE + LONDON - S.W.8 
A member of the VOKES Group Telephone: MACauiny £050 


sp/44 








Better than New 
ee @ iwse 


Cross 


NTISH WIRE THREAD INSERT 


PREC: “(ON MADE in CARBON STEEL 
for A’ UMINIUM and MAGNESIUM. 


We ='so make Stainless and Bronze for 
othe lications. 


vedh “NUFACTURING CO. (1938) LTD. 
| ‘355-8 BATH, SOMERSET Grams: Circle, Bath 


= T ENGINE LABYRINTHS, , CIRCLIPS, SPRING 
v¥ fied . 5 5, SP RINGS, 


HAMMERED OR 





HYDRAULIC PRESSED 





“POP ” Riveting is used in many i f 


industries on a variety of ma- 
terials such as Aluminium, Steel, ' 
Plastics, Hardboard. Any com- 

binations of these and other 


materials can be joined securely, 


URE NPD neatly and economically. 


a ee of material 
rom .10in. to .50in. can be joined see 
IN STEEL with “POP” Rivets. j } 


BLACK OR MACHINED | & 
TO 24 TONS RIVETING SYSTEMS LIMITED 


ae KNOTT HOUSE, 
THE INCE FORGE CO. LTD. JORDAN STREET, MANCHESTER 15 way 
WIGAN PARKS PORGE LTD. aly 
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Fumes removed | _— 


STURTEVANT 


VENTILATION 
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Sturtevant Exhaust 
Plant applied to weld- 
ing railway carriage 
tops at the Derby 
wagon and carriage 
works of the British 
Transport Commis- 


sae @ 


at source 
by 








sion. 








EXHAUST 






PLANT 


Extensive experience in the design and application of process exhaust plants 
enables Sturtevant to bring the widest technical proficiency to fume removal 
problems. Small or large plants can be designed to remove fumes of all kinds 
effectively and safely. 







For further particulars write for our publication E 3604! 













» i EERIE ana 22 ov Mie Pact LTD. 
House, Cannon Street, LONDON, E. C. 4. | 











AUSTRALIA: STURTEVANT FNGINFERING CO. (AUSTRALASIA) LTO 400 SUSSEX STREET SYDNEY NSW 








WILLIAM KENYON & SONS LTD 


CHAPEL FIELD WORKS 


DISTRIBUTORS 


\ 
Toa 


a and pulley diameter and, as there is 


IN THE UNITED KINGDOM AND NORTHERN IRELAND 








From 1 100th to 300 horse-power 
U.S. PowerGrip Timing belts offer 
positive, non-slip drive with an 
efficiency close to 100%. Power load 
is reduced and the need for lubrication 
is eliminated—two factors which help 
to cut maintenance costs. 

PowerGrip is ultra compact in width 













no belt stretch, operation on fixed 
centres is possible. Other advantages 
include lightness in weight, constant 
angular velocity, design flexibility and 
absence of noise or vibration. 

Write for full particulars and see how 
PowerGrip can solve YOUR power 
transmission problems. 












DUKINFIELD - CHESHIRE 
Telephone : Ashton-u-Lyne 1614 7 and 3673/6 
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LTD.  SPECIALISE IN 


te FROM EQUIPMENT FOR STEAM, 
AVAILAB L 
sTock IN tes GAS, WATER, AND AIR, 
eres Ty OUTS | AND CATER FOR THE 
FOR 
on rere NEEDS OF ENGINEERS 
enon 1s AT pen IN ALL INDUSTRIES. 
$ PRES 
SERVICE WRITE. OR PHONE 
GAUGES AP. 
THERMOMETER YOUR NEEDS TO:- 
REPAIRED 
ike NEW 


BRITISH STEAM SPECIALTIES L” 


FLEET STREET LEICESTER. 
PHONE: LEICESTER 20885/6 
Stocks at :—LEICESTER ~ LONDON ~- LIVERPOOL - GLASGOW 
BRISTOL ’ MANCHESTER : NEWEASTLS ON-TYNE 
BIRMINGHAM " DUBLIN BELFAST 
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EPARA 
TRANSMISSION LABORATORY 


ANALYSIS 








NSION 
muGNers S MAGNETS The analysis of COAL is our first consider- 
CHUTES CLUTCHES ation, as in many industries it is the chief 
CONVEYOR HEADS eee eg item of expense. Consult us for analysis 
watts es of MINERALS, ORES, OILS 
OVERBAND SEPARATORS PERMANENT MAGNETS ’ ’ » 





METALS, ALLOYS, WATER, etc 








ELECTROMAGNETS L™°. ||Rameege 
TELEPHONE Boxmag Works, Bond St., Birmingham, 19. ,SEEGRAM WEST HAM TESTING LABORATORY... 


CENTRAL 539 BAYTHORNE HOUSE, GORDON STREET, PLAISTOW NDC 
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CASTINGS 


For Internal 
Pressure Work Turbine Casings, Steam Chests, Valves, etc., in carbon and alloy 


steels up to 9 tons weight and to any specification. 
ON ADMIRALTY, WAR OFFICE, LLOYD'S and other LISTS. 


THE ATLAS STEEL FOUNDRY & ENGINEERING CO. LTD. 


ATLAS STEEL WORKS: ARMADALE, WEST LOTHIAN, SCOTLAND. Telegrams: “ ATLAS ARMADALE, WEST LOTHIAN.” Telephone No: 323 ARMADALE 
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these hands helping you? 


Hands such as these are em- 
ployed to ensure that efficient and 
economical use is made of the paint finishes 
which form a vital and integral part of modern 
mass production.* The assistance of skilled P.J. paint 
technicians is made directly available to industry through the 
intermediary services of area P.J. technical representatives 
contact with your P.J. branch office to gain contact with 
representative. 






SS 


\l ike 


your technical 


Test for film hardness—scratch test method 


You can rely on 
PINCHIN JOHNSON 
for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
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BRISTOL GLASGOW 
SOUTHAMPTON 


BIRMINGHAM BOOTLE 
MANCHESTER Ni 


BRIGHTON 
ASTLE-ON-TYNE 
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BELFAST 


LEEDS Ww 
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Other specialities include tailshaft liners, stern tube bushes, 
valves, castings up to 8 tons in brass, gunmetal and phosphor- 
bronze. Also plain and decorative floor coverings in 
linoleum, cork, rubber, and ““Teakoid”. 


JOHN BROADFOOT & SONS LIMITED 
Established 1852 


INCHHOLM WORKS, FERRYDEN STREET, WHITEINCH, GLASGOW, WA. 
ON ADMIRALTY, AIR MINISTRY, WAR OFFICE & COLONIAL OFFICE LISTS 














Another 


problem 
solved by 





high-temperature 


_NIMONIC 
ALLOYS 


a& HENRY WIGGIN & COMPANY LIMITED »- WIGGIN STREET »- BIRMINGH 4M 4 
Gaw 


=. wa 





30-TON FORGINGS SUSPENDED 
FOR HEAT TREATMENT AT 1,000°C 


A SPECIAL TYPE of ‘cruet’ for suspending forgings 

vertically during heat-treatment has been developed by 
William Beardmore and Company Limited. Weighing 4} tons, 
it consists of two main members of heat-resisting steel. 

joined together by bolts 4 ft. long. These bolts must carry the 
weight both of the lower member and a forging of up to 

30 tons, through a continuous heat-treatment cycle 

involving temperatures of over 1,000°C for 12-hour periods. 










Under these exacting conditions, the axle-type steel bolts which 
were first employed quickly failed through scaling and 

lack of mechanical strength. A mixed set was then incorporated, 
consisting of four bolts of heat-resisting steel and four of 
NIMONIC 75. After a period of service, it was found that 

the steel bolts had extended and become virtually useless, 

and that the bolts of NIMONIC 75 alone were supporting 

almost the entire load. Because of this proved superiority, 

3-in. diameter bolts of NIMONIC 75 secured to NIMONIC 75 

nuts are now employed in all the ‘cruets’ used by 

Messrs. Beardmore for handling large forgings, with smaller 
bolts of the same material for forgings of up to 8 tons. 
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MAYBACH 
POWER 
MADE IN 





BRITAIN 























[Typical of the MD range of f ‘ eter 
engines is this Type 650 12 : pie 
cylinder supercharged model with . 
cylindersarrangedin‘ V formation. 
\ 
t 
7 Railway Traction 220-2,000 B.H.P. 
: 
| j 
Industrial Plant 220-1,750 B.H.P. & | 
Marine 220-3,000 B.H.P. 
vW ‘ 
: i 
) i ok 
E 
Bristol Siddeley have the exclusive manufacturing and selling licence 
in the United Kingdom for the world-famous Maybach MD range 
of In-line and ‘V’ form diesel engines. These diesels range from 
4-cylinder engines of 220 hp to 16-cylinder engines of 3,000 hp. They 
have an outstanding record of performance and reliability over millions 
of miles on railways throughout the world, and are widely used for 
marine propulsion and industrial power generation of all kinds. i fi 





BRISTOL SIDDELEY ENGINES LIMITED 
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DIESEL ENGINES 


Coventry, England 
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sasepagpnoi FOR ANY 
Our range of Weaving covers all grades | 

from the FINEST WIRE CLOTH GooD 

to the HEAVIEST SCREENING. 


ALD and ARB approved 


Please write for our Brochure, containing “AACHINE eee 


useful Technicel information. 


PHIPP STREET | Yours is a sound machine... a washer, a spin dryer, a refrigerator, 
LONDON €E.C.2 





























a pump, a drill... whatever it is; you’ve put everything you've got into 











TWO- it! Don’t let your brain child down by giving it an unsatisfactory motor. 


WAY | Be sure and specify . . . 
INTER- 


: , Install your own system with our complete ready = ROO a 


to use 2-way inter-com kit. For €£12/12/-, carriage 
free, you will get 2 telephones, 100 ft. cable and 
batteries. Brand new, the telephones are 
moulded in shatterproof plastic, each instrument 
| : being self-contained with built-in buzzer and push- ‘ 
; ' button system. They work over unlimited the fractional that everyone uses. 
distances indoor or outdoor. The cable meets 
rigid G.P.O. standards and the batteries are Ever 
Ready Long Life. Nothing for you to do but | | edie 
connect 4 wires to screw terminals. This is a Made in a modern factory, but backed by fifty years of specialized 
quality product and fully guaranteed for 12 months, ‘ 2 : 
Send your instructions or write for brochure. BROOK experience . . . serviced anywhere in the world. 


Larger systems on application 


D. J. P. TELEPHONES LTD. 


(Dept. E) 9% Great Titchfield Street, 
London, W.! LANgham 5153 


| THERMOSTATIC 
| VALVES 


for 
CONTROLLING 
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If you make a heating 








STEAM SUPPLY appliance this _oil- 
ye] burner flange type is 
; TO HOT WATER for you. 
4 CALORIFIERS. 






Etc. 







He | The 
| HORNE | 
ENGINEERING Co. Ltd. 


i 35 PITT STREET, GLASGOW | 
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HAWKE 94 go round the world *~ 


Hawke Compression Type Glands and Sealing Boxes 
are used throughout the world. Recommended where armoured cables 
are used and where flameproof installations are required. Specified for oil 
Refineries, atomic power plants, and all hazardous areas. In regular use by 
Government Departments, the Central Electricity Authority, the National 
Coal Board, Chemical Industries, Oil Refineries and Steel Companies. 


















Hawke cable glands (specially ereseed) 7/G3, 8/G3, 9/G3, G/I! 


HAWKE CABLE GLANDS LTD. 


Ashworth St., Denton, Manchester. Tel : DENton 3868/9- 
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BIRMETALS EXTRUSIONS will make Ain 





work of your DESIGN probi¢m 


“tear ek ewan: 





sketch dimensioned section here 
















Finished shapes of all 
kinds can easily be made 
as extruded sections in 
Birmetals aluminium 
alloys. Sketch your 
dimensioned outlines in 
the space next to our 
example, type your name 
and address in the mar- 
gin, send the whole page 
to us, and we shall be 
pleased to quote you 
without obligation. 
Would you like a copy of 
our catalogue of stan- 
dard sections? ‘ 


















Birmetals 





BIRMETALS LIMITED: WOODGATE WORKS : BIRMINGHAM 32 


BM241 


















-’anoramic view of the extended constructional shops 


NEWTON CHAMBERS 


New production ftacilitie 









Preparing to cast in Meehanite metal in the foundries. Automatic welding of a large pressure vessel. 


The large new stress relieving furnace : Hot metal mixer of 800-tons capacity under assembly. 





ae 


\ 
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MODERN FOUNDRY TECHNIQUES, including iron castings 


of all types and sizes in Meehanite metal. Chambers 


WELDED PRESSURE VESSELS to Class 1 Standards. 
ENGINEERING DIVISION 


AUTOMATIC WELDING, x-ray mination and stress : 
‘eae ’ NEWTON CHAMBERS AND COMPANY LIMITED 
relieving. THORNCLIFFE - SHEFFIELD 


NEW z XC NGE DEVELOPMENTS, . £ . Er 
aw HEAT EACHANGS DEVELOPME = inchuding the INKA Radiant tvpe Preheater tube bundles under construction. 
INKA Preheater, Struthers Wells direct-fired Heaters —_ — 
and indirect heating systems. 


NEW TYPES OF HIGH PRESSURE GAS PURIFICATION and 
By-Product Plant, designed by Bischoff K.G., of 
Essen, to meet new gasmaking requirements. 


COMPLETE CENTRAL HEATING SCHEMES based on the 
Redfyre ““Emma” coke-fired boiler—the most efficient 


coke-fired boiler in the world. 


A Redfyre ** Emma”? Boiler installation. 
ali 


Struthers Wells direct-fired heaters. 


mgm 


)\ Ld Ne 
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PECKETT 


Locomotive 


and 


) General Engineers 


= 
_— os ae 1 
AMaae : 


od P= ie ve 
ea =F i inst 












Development and Prototype work undertaken pr 
Bye | PECKETT & SONS LTD. Atlas Locomotive Works, ST. GEORGE, BRISTOL, 5. 
. | Telegrams PECKETT BRISTOL Telephone BRISTOL 65-5346 

| London Representatives : Ferguson, Palmer & Kefford, Locomotive House, Buckingham Gate, London, $.W.1. Tel : ViCtoria 5278/9 
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| PELRPOB for all lifting and Pulling : 
capacity | LIFTING (SWL) 3 Tons 


tos 





| @ Any height of lift 
aa @ Any length of pull 


All 
for 
sta: 

PULLING 5 TONS 
EFFORT 70/120 LBS. 
WEIGHT 59 LBS. 


and 
SPEED 3/9 FT. PER MIN 


SIZE 28;" x 124” x 54" 
MECH. ADV.) 85 : I 


LIFTING (SWL) 1 TON 
CAPACITY | PULLING 30 CWT. 
EFFORT 77 LBS. 
WEIGHT | 39 LBS. 

SPEED 11; FT. PER MIN 
SIZE 24” x 12" x 6” 
MECH. ADY.| 43: I 
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'TIRFOR LIMITED 


Scotland: Phone Kirkintilloch 2468 ( 
DEPARTMENT TG2! 


E .1 BROOMGROVE ROAD, SHEFFIELD 10. Telephone: 64436 i a eee 
Bone OF THE SIMM ENGINEERING GROUP - E S. Wales: ’Phone Bridgend 1567 


Seeman ananassae naenaaanaes saad 
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Have it 
your 
way! 


The immense variety of contact arrange- 
ments and switching sequences possible on 
Austinlite rotaries is well-known. Some of 
the other variables are not. Handles, for 
nstance: look at these. The large switch 
has a standard handle. The others are: 


!* Pistol Grip 

2 Machine Tool 

3 Castell key 
(removable) for safety 
and interlock. 

4* Precision Lock and 
Key (P.E.L.) 

5* Metal with Yale-key 
lock (W.B.) 

6 Padlocked switch 


Choice is a 
matter of 
preference or 
matching 





To prevent 
tampering 





*Metal handles may be plastic covered in 
diferent colours for identification or to 
match a panel. 

All these were at one time specials, fitted 
I a particular customer. They are now 





standard variants—a few amongst many, 
and we are always prepared to make more 
to suit a particular job. So it is with most 
of the details of these switches which 

are built up from standard 

parts to do your job 

your way. 








REN 





<tustinlite ROTARY SWITCHES 


CUSTOM-BUILT by STONE-CHANCE LIMITED 


(Makers of Sumo Pumps and Stone-Chance Lighthouses 


AUSTIN ans at 
STINLIT: > CRAWLEY * SUSSEX - London Office - 28 ST. JAMES’S SQ., S.W.1 
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orgings) = 


of 


all descriptions in alloy 


and Carbon Steels 
(all heat treatment facilities) 
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T.S 
ORSTER & SONS LTD 


FORGEMASTERS AND ENGINEERS 
COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS: ‘FRAMES* S'LAND 














4 
COKE 
PLANT 


This is a complete 
crushing and screening 
plant handling 15 tons 
of coke per hour, 
comprising belt and 
bucket elevators 80 ft. 
high, 30 ton capacity 
storage bunker, scraper 
conveyor with screening 
and crushing equipment. 






Designed, manufactured 
and erected by 


BROADWELL 


ENGINEERING LTD. 
TIVIDALE STREET 
TIPTON, STAFFS. 


Telephone: TIPTON 2641 
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Specialists 
in the 
Manufacture 
of Dished 
Ends 


DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 


PRESSURE VESSELS 
Riveted or Welded 


e 
WELDED and FLANGED 


i WORK A_ SPECIALITY 


Be ABBOTT 


of NEWARK 
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INDIA 


Four 20 MVA 10066 kY J} phase 
Hackbdridge transformers tor the 
Tata Hydro Electric Power Supply 
Co id 



















SOUTH AFRICA 

Seven 13,333 VA GB KY wngie 
phase Hack bridge interconnecting 
teanstormers vo form two 40 MVA 
3 phase Danks 


AUSTRALIA 
Five 30 MVA 132 33 &' S-phase 
Mack bridge transiorme.s for the 
Flectrcay Communion of New 
South Wales 








HONG KONG 
Three $ MVA 33-22 66kV 3-phase 
Hackbridge transiormers Photo 
by courtesy of che ch na Light and 
Power Co Lid CANADA 
Two 60 MVA 12566 kV Hack- 
ENGLAND bridge transtormers tor Shawinigan 
Sen FO MVA 11134 KV }-prase Falls Power Stavon Quedec 


Mackdr wge tramformers for Stet 
ton Grange Power Scation. Leeds 





HACKBRIDGE 


OVER 22 MILLION KVA TRANSFORMERS 


IN WORLD WIDE SERVICE 











HACKBRIDGE AND HEWITTIC ELECTRIC CO., LIMITED 
WALTON-ON-THAMES - SURREY ENGLAND 





OVERSEAS REPRESENTATIVES 


ARGENTINA : H. . Roberts & iene S.R.L., Buenos Aires, AUSTRALIA : Hackbridge and Hewittic Electric Co. Ltd., 171, Fitzroy Street, St. Kilda, 

Victoria ; N.S.W a id : Australia : Elder, Smith & Co. Ltd.: South Australia: Parsons & Robertson L Ltd.; Tasmania: H. M. Bamford & 

Sons y) Led., Ho a BELGIUM & LUXEMBOURG: Pierre Pollie, Brussels 3. BRAZIL: Oscar G. Mors, Sao Paulo. BURMA: Neonlite 

Manu! nates & Trad ing Co. Ltd., a CANADA : Hackbridge and Hewittic Electric Co. of Canada Ltd., Montreal ; The Northern Electric 

- wa ownage roy CEYLON nvee Ess Ltd., Colombo. CHILE : Sociedad Importadora del Pacifico Ltda., Santiago. EAST AFRICA: 

Nairobi. EGYPT: Giacomo Cohenca Fils, S.A.E., Cairo, FINLAND: Sahk6-ja Koneliike O.Y. Hermes, Helsinki. 

GHANA. NIGERIA & &'SIERRA LEONE: Glyndova Ltd. GREECE; Be C. Coroneos, Athens. INDIA: Steam & Mining Equipment (India) 

Private Ltd., Calcutta ; Easun Engineering Co. Ltd., Madrus,1. IRAQ: J. P. Bahoshy Bros., Baghdad. MALAYA, SINGAPORE & BORNEO 

ae5.1 Gilfillan & Co. Ltd., Kuala Lumpur. NETHERLANDS: J. Kater EL, Ouderkerk a.d. Amstel, NEW ZEALAND: Richardson, McCabe 

Ltd., Wellin: vd etc. PAKISTAN; The Karachi Radio Co., Karachi 3. SOUTH AFRICA: Arthur Trevor Williams (Pty.) Ltd., Johannes- 

CE L AFRICAN FEDERATION: Arthur Trevor Williams (Pty.) Ltd., Salisbury. THAILAND: Vichien Phanich Co. Ltd., Bangkok. 

TRINIDAD & TOBAGO: Thomas Peake & Co., Port of Spain. TURKEY: Dr. H. Salim Oker, Ankara. U.S.A.: Hackbridge and Hewittic E lectric Co. Ltd. 
P.O. Box 234, Pittsburgh 30, Pennsylvania. VENEZUELA: Oficina de Ingenieria Sociedad Anonima, Caracas 








Waste Heat Kecovery lant 


Specialists in the design and construction of Steam-Raising Plant utilising 
waste gases, in the Gas, Chemical, and Ceramic Industries; also Iron, Steel 


and Non-Ferrous Metal Industries; Heat Recovery from internal combustion 

engines and similar prime movers in Land and Marine Installations. 

A direct method of increasing thermal efficiency and saving fuel. 
Consult the Specialists in Waste Heat Recovery. 


SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1- 7, Tel: 











ABBOTT & C° 


(newark) LTD. 


| NEWARK BOILER WORKS. 


NEWARK: NOTTS: ENGLAND 
Telephone: Newark 34. 

















RESISTANCE STRAIN GAUGES 


By J. YARNELL, B.Sc., A.lnst.P. 
Price 12s. 6d. (Postage 6d.) 


This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application, is treated extensively, being introduced by a short exposition of the theory of 
stress and strain in a surface. 

Order your copy through your Bookseller or direct from:— 


ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 
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Harland Ulectriglide submersible 
pumpsets are an outstanding example 
of the reliability of pumps and 

motors constructed as integral units. 
Working at great depths, unseen and 
virtually forgotten, they operate year in, 
year out. Standard units pumping from 
60 to 950 gallons per minute 
against heads of 50-1000 feet 
are dependable underground 
workers in the drive for in- 
creased production in all 
industries. 






HARLAND 


SUBMERSIBLE PUMPS 
keep on going 









THE HARLAND ENGINEERING CO. LTD. ALLOA : SCOTLAND 


LONDON & EXPORT SALES OFFICES: HARLAND HOUSE 20 PARK ST. 
W.1, 
BRANCHES IN: BRISTOL : GLASGOW : LEEDS : NEWCASTLE NOTTINGHAM 


TIMPERLEY (CHESHIRE) : WOLVERHAMPTON AND OVERSEAS A.191/2 
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Driven 








CENTRIFUGAL PUMPS 


for all industries and 
all services 








One of four Mather & Platt horizontal split-casing 60” 66” 
Lonovane pumps supplied for circulating water duty in a 
large power station. Each pump delivers 66,000 g.p.m. 
against a 48ft. head, and is driven at 333 r.p.m. by a Mather 


& Platt 1200 b.h.p. squirrel cage induction motor. 


SVIITDPTTED «| PARK WORKS, MANCHESTER, 10 


LIMITED 





Telephone : COLlyhurst 2321. Telegrams: Muther, Manchester 
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Y 


FROM 1 10,000: 1TO 1,000,000: , 


_ALL _DIMENSIONS - IN INCHES - 











MAX. TORQUE SHAFT CENTRE OVERALL OVERALL OVERALL 
LBS. INS HEIGHTS HEIGHT WIDTH LENGTH 
_—— ot —— 4 SS EE EEE 
300 3 64 53 124 | | 
750 35 6; 14} | Mode! OAC/H | 










44 __—6t 83 16% 








64 143 } 225 OAD/H 





| TRIPLE STAGE STRATELINE FIXED 
12000 74 17 14 2543 OBE/H | REDUCTION SPEED REDUCERS 
24000 83 205 17 325 ACFH | TORQUES FROM 300 LBS. INS. 
48000 103 254 21 394 ADGH 


TO 48,000 LBS. INS. 








The *‘ Hypocycloidal ’’ gearing used makes possible ratios of up to 100 : 1 in each stage. The triple stage unit can be aapgmes in “| ratio between 
10,000 : 1 to 1,000,000 : 1 — the final ratio is the product of three whole numbers in the single stages. For example 53:1 x 44:1 x 76:1 would give 
an overall ratio of 177,232 : 1. These reducers can be supplied as separate foot mounted units suitable for direct coupling, belt on chain drive, or complete 
with flange mounted antl Study these overall dimensions against the available ratios and compare with all other forms of speed reduction. 


Present your slow running problems to us for quick and efficient action. 
Four stage or more units are available giving unlimited ratios. 











‘Doc’umentary evidence 























2 
a 
‘Doc’, the personification of all our scientific brains, has at his ae | 
disposal a library in which are filed nearly 20,000 references . ee es es 
to previous experiments and their results in all fields of rubber on . 
technology. P 
If he cannot there trace a ready-made answer to your problem, 
he is additionally blessed with scientific and technical resources & =) 
plus experience which will rapidly provide a bespoke result. = 
H/o, 
f WS ene 
A 
rm 2 s 
\ 3 = 
TONG 
& ©) 
} 9 | 
ubher | 
o 
Solves your problems 
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JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER * TELEPHONE 3653! 
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Oil-Free Compressed Air! 


‘“ BROOMWADE” Dry-cylinder, Carbon-ring Air Compressors have been designed to 
meet the requirements of those industries where OIL-FREE air is essential. The air 
delivered by these “ BROOMWADE” Compressors is ENTIRELY FREE FROM OIL. They 
have been proved to be ECONOMICAL, EFFICIENT AND RELIABLE in 
operation both at home and overseas. 


*“BROOMWADE”’’ 
AIR COMPRESSORS & PNEUMATIC TOOLS 


Your Best Investment 


% WADE LTD., P.0. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 lines) Telegrams: “Broom’’, High Wycombe, (Telex) 
648 SAS 
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design with a 


difference. 
an 





Casting Design causes many headaches 
because it is so dependent on foundry practice. This 
ind splodges of dirty ¥ ‘ creates many problems for the Designer. The new 
and sadly or MEEHANITE Casting Design Bulletin deals with these 
But you'd 3 oe problems. It shows how the Design Engineer and the 
MEEHANITE Foundry can work together to get better 
Castings ot reduced cost. MEEHANITE offers the Engineer 
the advantage of a dependable casting material on which he 
can base his designs with confidence. This is achieved by 
control over . . Casting Soundness 


Metal Properties, and Dimensional 





grease On" 
There’s nothing 


s 
, al of 
finer for the speedy remov Ss ify 
dirt, grimes pee 
grease, oil 
and sludge - 


Accuracy 


for better iron castings 


AN 


ALBION 
THE WORLD'S Ratchet and 
FINEST Revolution Counters 


PATENTED 


TOL | (3 = 


Supplied ready for use in 5-, 10- 
and 40/45-gallon drums. Send & measuring problems 
to-day for a free sample and pect Sal ace ol Rags | o coveleaton 

od ur machines 
prove for yourself the effective- can thule aiden taendn ae eee 
ness of GUNK. will show your output et a glance. 


INSTRUMENT DIVISION 
Manufactured by : B.&F.CARTER&CO.LTD, 
BENNETT (HYDE) LTD BOLTON 3 
BOSTON MILLS, HYDE, CHESHIRE donesesascssn 
Telephone : 1377 (3 lines) "Wrone’ Ghamaes peaenne ’ 
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This 


pump Is 



















EE 


priceless 





















Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 





heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good j 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a ae | 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. ft 





ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps . . . gear pumps . . . automatically reversible 


pumps .... variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 





Mode ty MEASUREMENT Ltd. ay 


TAMESIDE WORKS, DOBCROSS NEAR OLDHAM 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 
Tel: Delph 424 (5 lines) Telegrams : Supermeter, Dobcross 


EXPORT ENQUIRIES TO :—Parkinson Cowan Group Exports Ltd., Terminal House, 
Grosvenor Gardens, London, S.W.1. 


Tel SLOANE O111/4 Cables : DISC, London 


A Parkineon Cowan Company 
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These Standard David Brown Helical 
Gear Units transmit continuously 80 
h.p at 65 r.p.m. to cubing machines 
in feeding stuffs mill 

Photo by courtesy of Rose, Downs & 
Thompson Ltd. and The British Oil and 
Cake Mills Ltd 
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From the DAVID BROWN range of STANDARD 
single and double reduction helical gear units, clearly described 






in catalogue F330.8, you can select a unit to meet your speed 






and power needs. 






Write now for this complete catalogue and take advantage 






of production from STANDARD designs of units ranging from 
| to 7000 h.p. and backed by DAVID BROWN experience of 
almost a century — backed too by engineers who are always 










available to advise and assist on any special problems. 





DAVID BROWN 


CORPORATION SALES LIMITED 
GENERAL GEAR DIVISION 
PARK WORKS HUDDERSFIELD 
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SCREW CONVEYOR 


EMINENTLY SUITED FOR 
CONVEYING BULK MATERIAL 


STANDARD INTERCHANGEABLE PARTS 
50 cu. ft. hour to 4,500 cu. ft. hour Capacities 


W.S. BARRON 


& SON LID. TWIN ‘a ee WORM 
GLOUCESTER BIN DISCHARGER 


ia i a TAPERED OR VARIABLE PITCH WORMS 
eeerecturers Wi eg DRIVEN BY AN ELECTRIC MOTOR 
experience — Offer the latest in TO REGULATE THE FLOW OF MATERIAL 


CRUSHING - GRINDING - MIXING FROM STORAGE BINS. 
FEEDING - SIEVING SIZES TO SUIT ANY LAYOUT. 


MACHINERY Phone: Gloucester 21055/6/7. Cable: BARRON Gloucester. 





















| VERTICAL BORING & TURNING MILLS 


OF NEW DESIGN CAN NOW BE OFFERED 





eset 








These machines are of heavy construction, each with a 30 h.p. 
constant-speed table driving motor and a twelve-speed gear 
box. Feed traverse to each saddle and its ram is by an 
independent variable-speed motor, and additional constant- 
speed motors are used for all quick traverse movements. 


Duplicate control stations give complete pushbutton 
operation of the main motor and full selection of the ram 
and saddle movements, including change-over from feed to 
quick traverse and vice versa, the various engagements being 
made by magnetic clutch operation. 











CRAVEN BROTHERS (MANCHESTER) LIMITED 


| 
VAUXHALL WORKS: REDDISH - STOCKPORT - ENG. \, 
| 
| 
i 
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BUDWORTH gas turbines 


Now available for— 












ee 












Alternators 






Fire pumps 
Land drainage and salvage pumps 


Hydraulic pumps 





Ships’ generators and auxiliaries 





High speed motor boats 





Air compressors 







. . a 45/60 hip. Ventilating fans 


version of the Bud- 
worth turbine with 
several alternative 
reduction gears for 
all portable and : ; 
other power re- Also available as an air compres- 


quirements. 


Propeller turbine for light aircraft 






Patent No. 704678 
and others applied for 







Aircraft H/F generators 









sor for ventilating and heating 
These hand-started gas turbines are without electrics, will burn diesel oil, 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 








) paraffin, or petrol without alteration, have the highest power/weight ratio of purposes, and for processes where 
) : any small gas turbine, and need virtually no maintenance. b 
: There is no ducting, and for higher powers multiple installations of the basic a large supply of hot air may be 
' turbine unit can be built up. : 

; ; required. 

Please write for further particulars or demonstration 
: 
: 
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) sth a Beene and, IM i> 
: SNon-Ferrous - Ektings Tr 
; Nin mi uminium; ¢ Gun. Metal 


i ee -— 


7 and | Phosphor=Bronze_ 
if JOHN HILL & SONS | eth aa.) © rarrann shor 4n0 


) | INE SHOP 
F A member of the Staveley Coal & Iron Co. Ltd Group oan 1S ALSO 


ALBION WORKS, HORSELEY FIELDS, WOLVERHAMPTON. Tel: Wolverhampton 23445/6 & 24981. ethers 
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THE PONT DU GARD AQUEDUCT 





Wonders of the World 


UILT at Nimes, France, in 19 B.C., this Roman 

bridge was originally part of an aqueduct 
constructed to carry water from Uzés to Nimes. 
It is one of the noblest memorials of Roman 
architecture and an interesting feature is that 
the masonry is dry-jointed. Along the topmost 
tier runs the channel by which water was 
conveyed, the cement lining being of lime and 
terra-cotta. The structure is nearly 900 feet long 
and reaches a height of 160 feet. The lower 
arches each have. a span of over 60 feet and 
now carry a modern road. 
The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements. 


TUBE WORKS L'® 





HEAD OPPICE: 





Per Steel Tubes and Steel Tube Fabrication 


GREAT BRIDGE . TIPTON 


STArFORDSHIRE 
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“In my view, Sir, the fact that they are but recently estab- 
lished should not dissuade us from availing ourselves of a 
service which, to my knowledge, is unique—even in 1859.” 


‘J must admit that this idea of the insurance and inspection of 
boilers being administered by one company is an extremely 
modern one. Nonetheless, admirable : and doubtless, here to stay. 
Inform me again of their name.” 


“The Steam Boiler Assurance Company.” * 


‘‘And my Board meets tomorrow. Excellent.” 








*A CENTURY LATER, and since 1896 known as 
The Vulcan Boiler and General Insurance Company 
Limited, we have a century’s experience behind us—and 
every day are learning more. Our clients are now numbered 
in tens of thousands. The expert specialist inspection and 
insurance of industrial machinery — boilers included — still 
makes our services exceptional: even in 1959. 


tHe Vulcan 


BOILER & GENERAL INSURANCE CO. LTD. 
67 KING STREET, MANCHESTER 2 








Budenberg 
BRONZE TUBE PRESSURE GAUGES 
from stock 


VOENBERG 
wey =: 


We have a complete 
range of gauges in 
stock, both 4” and 6” dial, from 0-15 
lb/in? to 0-1000 Ib/in?; these are fitted 
in a brass case with back flange for sur- 
face mounting and with pressure con- 
nection screwed 3” B.S.P. 

Also in our stock we have a big selection 
of other gauges to suit most industrial 
applications and a four-page stock 
folder, which gives full details, will 
gladly be sent on request. 








BUDENBERG GAUGE CO. LTD. BROADHEATH Nr. MANCHESTER 


dmBU45 
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“FULLY AUTOMATIC 


EFFICIENCY 


MINIMUM 
MAINTENANCE 














answers your 
filtration problems 


| Self-cleaning with fully-automaticsludge removal, AUTO-KLEAN 





Se RET RN rt . 






— 


FLUSHFLO wire-wound filters ensure continuous full-flow pro- 






tection to the finest degree, with high and sustained efficiency 


throughout the life of the plant they protect. AUTO-KLEAN 








FLUSHFLO filters operate with the minimum of maintenance, 


at the same time giving lower costs for plant maintenance and 







production. 











AUTO-KLEAN FLUSHELO filters are available in motor-driven * Send for your copy of the fully 


designs for fully automatic or continuous cleaning at flows up to descriptive leaflet. 






150,000 gallons per hour and in defined meshes from 0.0015” upwards. 





They are particularly recommended for handling scale and abrasive 






7 dirt in water, soluble oils, coolants, and bearing lubricants on heavy 






) . , AUTO-KLEAN filter anything 
hy machinery. Hand-operated models are available where motor-drive is 
that flows. 
not required. 










AUTO-KLEAN FLUSHFLO WIRE-WOUND FILTERS 


* 
LASCAR WORKS - HOUNSLOW - MIDDLESEX 


} ANU BIO ESIC SL VESTA SIN | 
Telephone: HOUnslow 7722 (10 lines) 


| AUTO-KLEAN ~- AUTO-KLEAN MICOM ~- AUTO-KLEAN FLUSHFLO - AUTO-KLEAN CIRCO 
Di | AUTO-KLEAN LOLOS - AUTO-KLEAN KOTON - AUTO-KLEAN WYMESH 







AUTO-KLEAN STRAINERS LIMITED 


Engineers in Filtration 
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&.6.C. LIMPET LANTERN 
for Give Koso lighting 





The lantern has been designed for side road lighting using 
two 60 watt Osram Tungsten Lamps or one 80 watt Osram 
Mercury MB,U or MBF/U Lamp. 


New features include :— 


Die-cast light alloy body arranged for MK Lantern enclosed by a diffusing opal 
wall mounting, thus dispensing with the ** Perspex ”’ bowl secured by a quick 
necessity for columns and the obstruction release toggle catch. 

ay EE CRE aE ak All surfaces smooth for ease of cleaning. 
Lamp operating gear, where necessary, 

housed within the body. 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 























FLAMEPROOF e:ectro MECHANICAL || ELTRON cow LTD. 
Strathmore Rd. Croydon. Tel: THO 1861 

BRAKES MoniHEATING ELEMENTS 

for AIR, OIL and WATER 


A.C. Made to customers’ drawings and specifications 
a — 







and 
D.C. 


ELLISTON, EVANS 


& JACKSON, LTD. 
LONDON 


AND is te 


BRIDGWATER ||; _ 







































SHEFFIELD 


If your job calls for wire 
ropes at all, then there’s 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 
ing life. 

Don’t ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 


Also makers of the 
“RAM” RAILWAY 
WAGON PINCH BAR. 


THE SHEFFIELD WIRE ROPE CO. LTD. 
DARNALL, SHEFFIELD, ENGLAND 
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Bune — XPERIENCE COUNTS... 
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) ; ACHANALT. 
7 | BARONY. 
BOLD “B” 
CALDER HALL. 
CALGARY, Alberta. 
100 ton, 4 motor, Overhead Electric Travelling Crane, x 92’-0" span, at Bold ““B’’ Power Station. CAMERON FALLS, Ontario. 
Photograph by courtesy of the Northern Project Group of the Centrol Electricity Generating Board. CASHLIE. 
CASSLEY. 
CHAPELCROSS. 


OOLKEERAGH, N. Ireland. 
We have unrivalled experience in the resins ora 





supply and _ installation of overhead electric HALIFAX. Nova Scotia. 
travelling cranes for electricity undertakings HUNTERSTON. 
throughout the world. LA PAZ, Bolivia. 


Herewith a selection of Main Turbine Halls LITTLE BARFORD, “‘B”’ 


in Hydro-Electric, Steam and Nuclear Power LOCHAY. 
LOCH SHIN. 


LUBREOCH. 

MARACAIBO, Venezuela. 
PADIHAM “B” 

RHODE, / Republic of Ireland. 
ft STAYTHORPE “B” 

fii | ST. JOHNS, Newfoundland. 


THE WHaR Ton CRANE € HOIST CO. LTD 


REDDISH STOCKPORT ENGLAND 


Stations, wherein VWhartons have installed cranes 
during recent years. 
















Phone : Heaton Moor 2227. Grams : “Gallant, Manchester.”’ Code : Western Union. 

LONDON: Lincoln House, 296/302 + - Holborn W.C. 1 Phone: Chancery 7911 Grams: Chancery 7911 

SCOTLAND and NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West George Street, Glasgow C. 2. Phone: Douglas 1061-2.3 Grams: Fiuorspar, Glasgow. 

MIDLANDS: A, R. Holland & Son, 89 Cornwall Street, Birmingham 3 Phone: Central 1457 Grams: Central 1457, Birmingham : 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan Phone: Penarth 58527. Grams: Penarth 58527 3 
NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. Phone: Belfast 23743 Grams: Belfast 23743. 

REPUBLIC of IRELAND: Charlies Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin. Phone: Dublin 93510 Grams: Dublin 93510. F 
CANADA: Marshal! Equipment Co. Inc., P.O. Box 28, 61 O'Connell Avenue. Dorval Station, P.O. Phone: Melrose 1-3528 Grams: Marquipco, Montreal. ; 
SOUTH AFRICA: Kenneth Ray Ltd., P.O. Box 5662, 34 Ameshoff Street, Braamf Joh burg Phone: 44-2168. Grams: Gemray. : 





REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD 





Yd 
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THE ENGINEER 


IN EVERY 
INGOT: :: 



















... Cast from the furnaces of the Osborn 
group of Companies, cumulative experi- 
ence from generations of craftmanship 
is combined with modern research and 
technology to produce steel of super- 
lative quality. A wide range of high- 
speed and other special tool steels is 
manufactured and many other products 
including steel castings, forgings and 
engineers’ cutting tools are produced 


within the same organisation. 


r 
: 
; 


STEELMAKERS: : 
STEELFOUNDERS 


ae x 
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Men who work at 
PRESSURE 


know the value of 
reliable and 
accurate 


VALVES 


Automatic plate and disc valves 
are our particular concern. It’s 
astonishing how many _§ different 
versions of these vital components 
we have produced in the last seventy 
years. Our experience is unique 
nd is at your service. 





Your valve problems are 
our business 


THE 


MET PANIIT GBU/AVEU/E! 


COMPANY LIMITED 
117/125 BRIDGE ST., BIRKENHEAD, CHES. PHONE: BIRKENHEAD 8961 
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Sandvik Mechanical Tubing reduces 

the production costs for machining 

cylindrical components, bushes, rollers, 

sleeves, rings, etc. Mechanical 

Tubing saves the cost of drilling 

the “inside out”’ of solid steel 

bar and thus eliminates the “ hole ”’ 
cost. 


SANDVIK MECHANICAL TUBING 
* saves material, time, tools and handling. 


* is produced in high-grade Sandvik Steel 
with 0-35 % carbon content. 


* is supplied at 35 t.s.i. tensile strength. 


* is stocked in 72 sizes up to 9} inch o.d. 
in 3 ranges of wall thickness. 


In addition to the above general purpose 
quality, Sandvik supply Mechanical Tubing 
in Stainless and other Steel grades for your 
special requirements. 


Write or ‘phone NOW for detailed 
information and technical brochure E.370E. 


MECHANICAL TUBING 


SANDVIK SWEDISH STEELS LTD., 
MANOR LANE, HALESOWEN, BIRMINGHAM. 
Telephone: HALESOWEN 2121 (7 lines) 
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s HARDY SPICER 


LLER SHAFTS 




























W.. known in the Automotive and Railway Industries, 
Hardy Spicer are now supplying in increasing quantities 
Propeller Shafts and Universal Joints for other engineering 

applications. Typical of these are Drive Shafts for the 

Davy United Bloom Shear installed at the Lackenby works 

of Dorman, Long & Co., Ltd. The shafts operate on the moving 
sideguards of the front depressing table which are adjusted 

to various openings to take the size of the Universal Beam 
being rolled. The Bloom Shear is of the upcutting 
hydraulically operated type with a capacity of 1,350 tons. 
Hardy Spicer’s wide experience ensures 

the highest standards of design and performance. 


* Photographs by courtesy of 
Dorman, Long & Co., Limited 










Please write for further details and illustrated |»aflets. 





HARDY SPICER 


PROPELLER SHAFTS | 


HARDY SPICER LIMITED 


BIRCH ROAD -: WITTON : BIRMINGHAM 6 - TELEPHONE: BIRCHFIELDS 4504-9 Birtield 


Grou 
Engineering Division of BIRFIELD INDUSTRIES LIMITED, Stratford House, W.1 P 
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© Many other Miniature Micro 
‘nd Actuators besides the few 


All have the famous 







-life mechanism, 


2D cTusToR 
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MINIATURE 

MICRO 
SWITCHES — 

AND 


BURGESS b) 
PRODUCTS ho 
COMPANY LTD 


MICRO SWITCH DIVISION 
Dukes Way, Team Valley, Gateshead 11. 
Telephone: Low Fell 75322 (3 lines). Télex: 53-229 ; 

London Office: 127 Victoria Street, S.W.1. 
Telephone: TATE Gallery 0251 (3 lines) 
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— CLYDE-BOOTH | 


MANUFACTURERS OF 


OVERHEAD TRAVELLING CRANES 


Clyde-Booth four point  sus- 









pension electric overhead travelling magnet 


showing attachment of the four roves. 


The special four barrel crab. 
















TRANSPORTER CRANES DOCKSIDE CRANES 
DIESEL RAIL CRANES SHIPS DECK CRANES ETC. 


Telephone : Pudsey 3168 (6 lines). 


Joseph Booth & Bros., 
Union Crane Works, RODLEY, Leeds. 
Rodley. 


Telegrams 


THE 


crane at Messrs. Colvilles Ltd., Ravenscraig Works. 


(RIGHT) The hook with slip-ring gear for the magnet, 


“Cranes,” 
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CONTINUOUS 
PROCESS CRANES FOR 
_STEELWORKS ETC. 


CLYDETH 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 


Clyde Crane & Engineering Co., 


MOSSEND, Lanarkshire 





il MIL 


With the introduction of higher rate 
of acceleraton and braking on traver 
sing and long travel motions, in order 
to get the maximum output from 
overhead travelling cranes, magnet 
cranes with multiple splayed ropes are 


finding favour. 


This type of suspension effectively 
damps out swinging of the load due 


to acceleration and braking forces. 


Clyde-Booth cranes of three and 
four rope suspension design are pro 


duced to meet these requirements. 


Our publication ‘‘The Booth Handbook on 
Overhead Cranes”’ 


is available on request. 





Telephone : Holytown 412 (6 lines). Telegrams: “Clyde,” Motherwell. 
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Serious practitioners of Topmanship know that life has some 
special hazards for them after age 45 or thereabouts. For the Topman 
who is also a family man this raises a special problem. For the Topman 
who has set a top standard of comfort for Mrs. T. and top standards 
of education for the young T’s, this raises a special problem. 

Fortunately, modern techniques of life assurance have been 

£1 . 440 devised to meet top needs. i 
A YEAR Would that help to take care of your family’s needs ? Because 
‘* that is what we could pay them if you died between 45 and 65. And 
TAX FREE we would keep on doing it until you would have been 65, when we would 
pay £6,000 as well, to round things off. 4 
Under this plan YOU could cost US as much as £34,800 { 





Think of it! The premium ? If you are a top man, a 
Much less than you spend on family man, and a reasonably 
many other aspects of Top- fit man, why not ask your 
manship. 2 Secretary to get you details ? 





C onfederation Li fe 
—___——- ~As @& oo « (tAarIin ww a 
(Incorporated in Canada in 1871 as a Limited Company). Assets over £137,000,000. 


18, PARK LANE, LONDON, W.1. Telephone: G ROsvenor 4951. 






















automatic screens 


Synthetic and natural rub- RU E BE ¥ 


ber qualities designed for 


abrasion and oils resistance, 

flexibility at high low tem- ee 
perature, low permanent oo 

set and for other particular 

use of peculiar conditions 


Vibration damping tube connectors « Machine tool shaft protection 
Control movement housing e« Adjustable photographic apparatus 
Hydraulic ram gaiters «© Flexible seals etc. 


| if you have a new part in design our experience can help you 


i The HUNTINGDON RUBBER Co, Lro. 


: SPECIALIST RUBBER MANUFACTURERS, at 
Phone HUNTINGDON 934 (4 lines) F. W. BRACKETT & CO. LTD. 
COLCHESTER Telephone: 3958 


n 
, P9770 


geared 


SPEED REDUCERS 


straight line drives 





FOR CONDENSER COOLING 

WATER - POWER STATIONS 
WATERWORKS - FACTORIES 
PAPERMILLS & TANNERIES 





PUMPS FOR AIR 
WATER & VACUUM 

















Neco speed reducers are used where speed 
| reduction is required between two operating shafts. 
They can be used with an electric motor when a 


TYPE DS Up to 4 h.p. or up to 100 lb. ft. 
clutch must be fitted between motor and gearbox. te Fa fee 


(illustrated) torque. 0-5 to 475 r.p.m. 


TYPE 25 Up to 4 hp. or up to 25 lb. ft. 


All transmitted torque and horsepower and output speeds 
torque. 0°079 to 312 r.p.m. 


listed are based on an input speed of 1400 r.p.m. 
TYPE HD Up to 2 h.p. or up to 200 Ib. ft. 


®eeeeevoeveee0e00e000e286080808608080680 torque. 0-62 to 480 r.p.m. 


flange mounting 








TELE SPEED REDUCERS Up to 1500 Ib. ft. torque. 9°22 to 
12°75 ¥.p.m. 


Types 25, DS and HD 
Speed reducers can be 
supplied with flange 


mounting instead of 


right-angle drives 


TYPE DR Up to 4 hp. or up to roo lb. ft. | 
feet to enable the unit ee a | 
to be accurately bolted 


tO your machine. 


TYPE SW Up to 4 hp. or up to 25 Ib. ft. 
torque. 0-055 to 270 r.p.m. 





®*®e®eeeeeeneeeeeeeeee 


(Rd. No. 888,830) 


-CO GEARED MOTORS LIMITED - 204 QUEENSTOWN ROAD - LONDON - S.W.8 
Subsidiary of Normand Electrical Co. Ltd. Telephone: MACaulay 3211-4 


—— 
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ACCURATE 
RECORDING INSTRUMENT 
CO. 
vapour 
pressure 

thermometers 
or industry 














AVENUE 






INFORMATION 


. ° t 
WITH PLEASURE RTON, S.W.19 Liberty 5661/2/3 




















manufactured under ideal 
conditions backed by 
years of experience 


and know-how 


INSTRUMENTS 


PRESSURE GAUGES 


ACCURATE 


THERMOSTATS 
INDICATING AND INDICATING AND 


RECORDING NON-INDICATING 


VACUUM GAUGES 
TEMPERATURE CONTROLLERS 


IRISH SUBSIDIARY vesrenatuee 


ARIC (IRELAND) LTO 
6 MONTAGUE ST., DUBLIN 


DIAL THERMOMETERS 


RECORDERS PRESSURE: CONTENTS 


CONTROLLERS Lever 
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SAFETY 
IN THE 
LONG 


RUN 
witH THE... €.9.R 

MAGNETIC SAFETY 
TRIP WIRE SWITCH 









Designed specially for use with 
conveyors and similar equipment, where 
long runs of machinery are in use, 

this C.J.R. safety device stops the 
driving motor (or applies a brake), 

at a touch of the trip wire. 

You owe it to yourself and your 
employees to fit this infallible 

safety device. 


MANUFACTURERS OF INDUSTRIAL ELECTRONIC EQUIPMENT 
AND LOW VOLTAGE SAFETY SYSTEMS 


ELECTRICAL AND ELECTRONIC DEVELOPMENT LIMITED 
BICKFORD ROAD WITTON BIRMINGHAM 6 


C.J.R. 










between this 


LAST 20 to 50% 


LONGER... vet priced no 
higher than ordinary belts 


ALL BRITISH 


TEXROPE GROMMET FRANK 






|] rots GLY 





Grommet Y.-Belts 
V-BELT DRIVES 









and any other 





acoaeeer® ofS 


Ne, Sn wes eeeecee® 


& CO LTD 
SHIPLEY YORKSHIRE 


*Phone : SHIPLEY 53141 
Grams : CLUTCH, SHIPLEY 
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Simplifix pipe couplings 





are interchangeable 


For assembling pipe line systems quickly and easily, use 
standardised Simplifix couplings. Made to B.S.S. 2051 Part I, their 
high standard of dimensional accuracy ensures that all fittings are 
interchangeable. They can be used on almost any kind of tubing, 
including those with very thin walls, and are available in the widest 
possible variations of standard and non-standard fittings. In brief 
you are most likely to find your requirements in the Simplifix range. 


Our illustrated catalogue gladly sent on request. 


HT te DS 


SIMPLIFIX COUPLINGS LTD., HARGRAVE ROAD, 
MAIDENHEAD, BERKS. Tel.: MAldenhead 5100 (10 lines) 














EVERTITE 


1 weclhnat 


AS 
USED IN MODERN 


BRIDGE BUILDING 








Matetsi Bridge built by 
Messrs. Dorman Long 
(Africa) Ltd. No less than 
10,000 3” Evertite Lock- 
nuts were used exclu- 
sively throughout the 
construction of this 
important work. 


ARE YOU MAKING BEST USE OF VIBRATION? 


With EVERTITE Locknuts, the most severe vibration only serves to 
tighten the grip of the nut. Simply tightening the nut in the usual way 
causes it to lock, and the EVERTITE cannot work loose until removed 
oy a Spanner. 
osen by Engineers for bridge building and many other applications 
he Engineering Industry, EVERTITE Locknuts can be used indefinitely 
out loss of efficiency. Write for free sample and literature. 


‘rc «NUTS & BOLTS (partaston) LTD. 


2°) 
® FOSTER STREET @ DARLASTON @ STAFFS 
“a TEL: JAMES BRIDGE 2163 & 4 GRAMS: “NUTS” DARLASTON 




















ITREOSIL 


PURE FUSED SILICA 
Accurate Gas Sampling 


—with VITREOSIL 


Gas sampling at high temp- 
eratures can only be accurate 
if the material of the tubes 
used is COMPLETELY 
INERT to all the constituents 
of the gas. A true, representa- 
tive sample is imperative for 
accurate analysis. 

Vitreosil, pure fused silica, 
tubes are ideal for this purpose. 
They are thoroughly uniform 
and homogeneous, and remain 
constant in physical and 
chemical characteristics even 
up to 1,050°C. 

In addition, because of the 
extremely low coefficient of 
expansion of fused silica (it is 
only 0.54 x 10-* per °C), no 
preheating is necessary. 


For use in retorts, furnaces, flues, chimneys and gas 
lines specify Vitreosil satin surface gas sampling tubes. 


We also manufacture an extensive range of Vitreosil Laboratory Ware 


THE THERMAL SYNDICATE LTD. 


P.O.B. No. 6, WALLSEND, NORTHUMBERLAND 
Telephone: Wallsend 6-3242 

London: 9, BERKELEY STREET, W.1. 
Telephone: Hyde Park 1711/2 
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-let E.P.E. solve them 


MOTORISATION for you quickly 


by ROTORK | 


Rotork electric actuators can be operated 
by push button, or automatically from ° 
any distance. always easy to get DC motors go 
he “‘ junior ’’ model illustrated (type 
1F) will operate any valve with a handwheel 
which a man can close with one hand. No reasonable price. Fortunately, 
yy to the valve is needed. EPE specialise in DC equip- 
worm and spur type reduction gear s : 
box, grease packed and totally enclosed in | ment, bringing years of experi- 
a weatherproof case, is driven by a small | 

universal type motor suitable for 200-250V. 
: A.C. single-phase supply. 
: Examples of typical sluice valve applica- ss 
tions are : $” at 2,000 p.s.i., 1” at 400 p.s.i., ; fe Yee any enclosure, at competitive 
2” at 125 p.s.i., and 3” at 30 p.s.i. 3 ‘ 
Full information about this and other 

Rotork actuators supplied on request 













In these days of AC it is not 







and generators quickly and at 4,” F 
































ence to, bear on the subject, so 








that One can always be sure of 













DC motors and generators, of 


Prices, on short delivery. EPE 


are always happy to help solve 












DC problems, too. 

E-P-E 

ROTORK ENGINEERING CO. LTD. 

; BATH - Telephone: 64558 vy 

i * ELECTRICAL POWER 

ENGINEERING CO. (B’ham) LTD. 

Bromford Lane, Birmingham 8 

"Phone: STEchford 2261 

S "Grams: Torque 'Phone Birmingham 

bats London Office: 421, Grand Buildings, Trafalgor 
5 i Squere, W.C.2. ‘Phone: WHitehal! 5643 and 7963 
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Come clean 


The majority of oil filtration requirements 
can be met from our standard range 

of cast iron filters. 

Special designs can be made 


to suit exceptional requirements. 





Our advisory staff is at’your service. Ty eee Th ee th 
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SIMMONS & HAWKER LTD A..% 
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ALL-METAL 
STILLAGE 
PLATFORMS 














es 


= =z , EE 











\\N"" 


«\\ 


—=> LZ 
Tj AAA ZZ 








































WARALAALALA LALA 


TYPE OCE 





Telephone: GREenwich 3232 (22 lines) 








G. A. HARVEY & CO. (LONDON) LTD 





Produced to 
specification 
to suit 
individual 
requirements 


TYPE 0-1 


Made from mild steel plate, corrugated for maximum strength, 
these stillage platforms need no maintenance, are virtually inde- 
structible and consequently are a most economical proposition. 
The body is of one-piece construction, eliminating the use of 
angle irons, bolts and nuts. 


There are no projections to get in the way and nothing to 
work loose. 


Where a flat top surface is required, the platforms can be 
supplied fitted with plain M.S. or aluminium covers as Type 
OPT illustrated on left. They are also available with skids to 
permit sliding over floors (Type OSK), or with ends cut away 
for slinging (Type OCE). 


FINISHES : Galvanized or painted or self-colour. 


QUOTATIONS AGAINST SPECIFICATION : Please state pattern, load to 
be carried, type of truck, height and width inside corrugations 


and length. 


Ask for List No. E930 or send details of requirements. 





WOOLWICH ROAD : LONDON ° S.E.7 
Telegrams: ‘tGAHARVEY LDN TELEX.” 
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Recent development work at Neston has resulted in labora- 
RECRYSTALLISED ALUMINA 99:77, tory ware in these highly refractory materials becoming 
STABILISED ZIRCONIA 97°, available to a greater degree of purity and in a wider range 
of shapes and sizes than has hitherto been possible. 
These Pure Oxide refractories open up new possibilities in 
IMPERVIOUS THORIA 99:97, high temperature work, whether it is to be done in 4 


laboratory or on an industrial scale. 


PURE MAGNESIA 98°5°, 


THORIA 99-9°/ 


MORGAN 


efractories Ltd 


MORGAN REFRACTORIES LIMITED, NESTON, WIRRAL, CHESHIRE. TEL: NESTON 1406 *Registered trade-name applied for. ~«'#”* 


j 





Pd 





PrHE 





ENGINEER 99 


MARLCO CUT — | 
METALCRAFT PALLETS [iipspbiteacontis 


KEY WAYS 
with any type of hand press, without skilled 


labour or elaborate set up. 

No. © SET for y°-$", with guide 
diameters }”-4”. 

No. | SET for $’-}", with guide 
diameters 4°-14". 

No. 2 SET for #"-%&”, with guide 
diameters 14$”-2”. 

No. 3 SET for §’-}", with guide 
diameters 2° -3}”. 

Broaches and guides are interchangeable for non-standard 

Keyways within their respective sets. 


—~o- 
Standard Square Broaches #,”-}” also available. 
Send for details to: 


W. H. MARLEY & CO. LIMITED 


NEW SOUTHGATE WORKS, 105 HIGH RD., LONDON, N.I/ 
TELEPHONE: ENTerprise 5234, 5578 




















































Cen Sai Wale 


means higher boiler efficiency 
and lower fuel costs / 





























































Feed water that deposits scale on boiler heating surfaces 
is a prime cause of overheating and subsequent tube 
collapse. Aad, remember, the majority of town water 
supplies, as weil as sea-water, are heavy depositors of scale. 


A Caird & Rayner Evaporator takes all the harm out of 
sea-water and me Po a full supply of clean feed water to the 





































We are right on our metal when it comes Not only is boiler efficiency raised and maintenance reduced 


hes , but substantial foe! savings will be seen as well. 
to making Pallets of any description, stand- Evaporators can be supplied to cope with feed water to any 
P ° required rate. Further details will gladly be supplied on 

ard design or special purpose. We offer request, 


the most competitive service in this field. ee eee A rego WATER FILTERS 
EXHAUST STEAM OIL SEPARATORS. 
FUEL HEATERS. 





Metalcr aft Prod ucts Lt L td. 
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Caird G Rayner 


LTD 
777 COMMERCIAL ROAD, LONDON, E.14. ik! 
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INDUSTRIAL @ TRACTION GEARS |f 


MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
robustly designed gear case, to- 
" : % a8 3 aw + gether with the Bostock & Bramley 
me Be Es — 3 > . : cy High Efficiency Worm Gear, offer the 
ei ae Ess Engineer an ideal unit for fitting ina 

restricted space. 














Standard and non standard ratios 
available from 5: 1 to 50:1. i ii 


3”, 4", 5”, 6” and 8” Worm Gear 
Centres. 





lilustrated ¢ | 
3” WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. | 


BOSTOCE @ BRAMLEY LTD. 


SPECIALISTS IN POWER TRANSMISSION 
SDONTIC WORKS PHONE : STALYBRIDGE 3232-3 STALYBRIDGE 
am 206 
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Increased capacity and 


GREATER ROLLING ACCURACY 



















j - ° iilustration shows series PBE 810 
© ge _~ oss — — three tse with smng-down bering brocket . 
yramid Type Plate Bending Roll—complete down position. Photo by courtesy of cEntr ions Davison 6001 Yo-am seal 


with a desk type control panel and all the apenearieeaetr nae 


necessary electrical equipment. It is arranged 
for motor drive and includes an additional top 
roll which increases the capacity. Vertical ~ R \y 


rolls are fitted for use in conical rolling. 
When the machine is fitted with a 16” diameter 


e 
top roll it is capable of bending mild steel gE Oi Shuthi 
plate 10’ wide by 1” thick. With an 18” Up 
diameter top roll it can deal with plate 10’ PLATE 
BRI ouT 











= edond 1 Press Brakes, Guillo- BENDING SUPPLIED 
ROLLS AND J. GARDNER & CO LTD 


tines, Plate Levelling Rolls, etc. Write for 


illustrated catalogues TISH THROUGH 











| ERECTED BY 
BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE KENT uae 
ne. A 6080 
Telephone : LYE 2307 and 2308 92 Established over 80 years eaprane: ‘SHEETMETAL’ Beckenham, Kent 





THE AVI100G ENGINE 
TURBO-CHARGED 





) Where you need 


POWER 


You need A.E.C. Diesels 





The AH100G horizontal Industrial Diesel 









When you need power, whether for intermittent or 






long continuous running, power which is always 






instantly available, power at low cost, then the 












answer must be A.E.C. 
For mobile or stationary use, A.E.C. offer a range of 






BRAKE HORSE POWER 


high-torque industrial engines ranging from 50 b.h.p. 






to 275 b.h.p. Turbo-charged — a standard alternative 
—they go up to 360 b.h.p. 
ty Every A.E.C.dieselhasbehind it theexperienceof nearly 








30 years in diesel design and production, and a world- 












wide service and spares organisation that never sleeps. 





SPEED—R PM 


FUEL—LB HP 











A.C.V¥. GALES LIMITED : MARINE @ 








INDUSTRIAL DIVISION + A.E.C. WORKS +: SOUTHALL ; MIDDX. 
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< VRE SMELTING CO. LTD. 
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Range 








At last, a Gantry that can be easily erected 
by one or two men in minutes, complete with 
lifting Gear, in absolute safety, from floor level. 





ELEN: C9 


* Highly suitable for export. 


Please send for fully 
descriptive literature 


to Dept. E. 


SPENCER BRIDGE WORKS 


NORTHAMPTON 





SELF-ERECTING 
GANTRY 


1-5 TONS 


An Addition 
to our existing 


First Class : | \s 3 
- Lifting : bs ; 
Equipment : y: —— 
PATENT SOLIDS DIVERTING 


* Height up to 15ft maximum. 










MAIN HATCH 


fJulsometer 













BACK PRESSURE VALVES 
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A closed tank Automatic Sewage Pumping Plant, made in 





type, jing liquid sewage only. 
Recently developed are the two larger sizes, the patented principle of 
for discharging greater quantities 


Since 1909 we have su 
the largest duties. 





automatic 
ts include: P lor, Fullway and Freeway, S$ 
tegrator Pumps 


PULSOMETER ENGINEERING CO. 


NINE ELMS IRONWORKS., READING 





Telephone: Reading 67182/5 London Office: Pulsometer House, 20/26, Lamb’s Conduit 





PLANT 


Double Units capable of continuous inflow of 250 g.p.m. 


four sizes 


Suitable for Smali Housing Estates, Factories, Schools, Camps, Etc. Also for pumping trade effluents or 

i i i Se Se Ses Oe. 
y p up to ing outgoing sewers. 

operates on the principle that by temporarily removing the solid matter from the liquid 

ron +. M4 sats tees eae ion cae ehaenen 


which makes them very suitable 
against either low or unusually high heads, beyond the range of 


normal sewage ps. 
Sewage Plants all over the world covering from the smallest to 
tereophagus and 


LTD. 





Street, Ww.c.1 


Also Birmingham, Cardiff, Glasgow, Leeds, Manchester, Newcastle upon Tyne. 


















Widely used for the bearings ¥ 
of Diesel Engines. Road Vehicles, 
Locomotives, Generating Plant, 

Rolling Mills, ete. 


Full details sent on request. ' 
ee 


TANDEM WORKS, MERTON ABBEY, LONDON, S.W.I9 Tol: Mitcham 203) ° 
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THE MAKERS OF ARIEL AND ESCO PHOSPHOR BRONZE RODS 
ALUMINIUM WORKS, WILLOW LANE, MITCHAM, SURREY Tel: Mitcham 224? 
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production 
line control 


Radiovisor design and manufacture 
completely integrated Control Systems 

for Production Lines. 

Material handling problems, conveyor 
control systems, counting, 

batching, timing, checking, weighing, 
etc.—in short electronics and 
automation—are our babies. 

No matter how diverse or complex the 
manufacturing system involved a Radiovisor 
photo-electric or electronic control 
installation maintains absolute co-ordination 
of production flow and quality. 


Photo-Electric & Electronic Controls 


RADIOVISOR PARENT LIMITED 

STANHOPE WORKS, HIGH PATH, LONDON, S.W.19 
Telephone: CHErrywood 335! 

Telegrams: Radivisor London S.W.19 








Unsatisfactory combustion 
is only one of the steam-user’s problems. More 
than just good dinners may depend on getting it right. 

Smoke pouring from factory chimneys used to be a 
symbol of prosperity. Nowadays, especially in oil-burning 
installations, it probably signifies erratic temperature control. 

Corr ct fuel oil temperature is best ensured by heating 
the oil with low pressure steam which is automatically con- 
trolled by a Sarco temperature regulator. 

The standard Sarco ‘ B’ valve can be fitted with a ‘ Type 
21’ thermostat, adjustable through a temperature range of 
100°F so that the grade of fuel oil can be varied at will. 

Simple, self-acting and robust, this control will maintain 
correct temperature regardless of steam load, and will prevent 
overheating even on no Joad. Which makes sense in a 
busy world ? 


Our Information Sheet No. 13 describes the proper tempera- 
ture control, draining and air venting of oil-burning plant. 


The Clean Air Act gives it added value. Care for a free copy ? 


—— ee — — aa aa ——_ en eee eee 
Please post . . . copies of © Oil Burning Installations” 


NAME 


ADDRESS 


EG3559 


Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-74 
London: 28 Victoria Street, SW1 Abbey 6101-38382 
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6-Ton 120 cu. ft. Hudson Side Tip Wagon 
in use overseas 


Getting the most from the mine 


Hudson’s have the facilities, the resources 
and above all the experience to supply the most efficient 
types of light railway and trailer equipment 


for any project in any part of the world. 


ROBERT HUDSON LIMITED, 
ALETRUX HOUSE, MEADOW LANE, LEEDS. Ul SOT 
elephone: Leeds 20004. Telegrams: Raletrux, Leeds ~ f 


Office: mk _ LIGHT RAILWAY MATERIALS 


tive House, 30-34, Buckingham Gate, Westminster, S.W.! 
at 


Benoni, Durban & Calcutta 
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) CAN TAKE IT! 











This is the hose recommended for all pneumatic tools and air drills—for use wherever 





pressures, abrasion and general abuse would wreck an ordinary air hose. 
U.S. 4810 combines super adhesion and extreme flexibility. Known throughout the world as 


a hard wearing reliable hose specially designed to combat the most arduous conditions. 





' 
| U.S. Rubber 2 
a ® 
Home: The North British Rubber Company Limited. ABBey 7135 
Export: U.S. Rubber International (Great Britain) Ltd. ABBey 2053 
62/64 HORSEFERRY ROAD, LONDON, S.W.|I 
i: 


World famous for: Oi!, Steam, and Water Hose Conveyor Belting PowerGrip Timing Belts - Dock Fenders - Expansion Joints 
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CLASSIFIED ADVERTISEMENTS 


AGENCIES « DIRECTORS + PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
PATENTS « BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


ESSES PREMISES - TENDERS 
BUSIN ant Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 
Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


pte 48/- per single column inch and pro rete. 0 Maki tet inch Rate. 42/- per single column inch and pro rata. 12 lines to 1 inch. 

There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page. 

(12 column inches) and upwards, e.g., ¢-page £25 10s. }-page £48. Full page £90. (12 column inches) and upwards, e.g. j-page £22. 4-page £41 10s. Full page £78, 
Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 13 insertions 10%. 26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and ilustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. *“*Run-on ” and “* Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. ‘‘ Displayed "’ and “‘ Illustrated "’ advertisements by noon 
Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 


Advertisements for publication should be addressed to>—Classified Advertisement Dept., ‘‘ The Engineer ’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565 








PUBLIC APPOINTMENTS PUBLIC APPOINTMENTS PUBLIC APPOINTMENTS PUBLIC APPOINTMENTS 


UNIVERSITY OF CANTERBURY, BRITISH COTTON INDUSTRY RUGBY RURAL DISTRICT CENTRAL ELECTRICITY 
CHRISTCHURCH, NEW ZEALAND RESEARCH ASSOCIATION COUNCIL GENERATING BOARD 


cacneted meer WIBTOFT WATER SUPPLY—CONTRACT —- 
LECTURER IN CHEMICAL ENGINEERING SHIRLEY INSTITUTE NO. 12 NORTH EASTERN DIVISION 


a ree = i . ; WOLSTON AREA SEWERAGE AND 

Applications = nena A 4g hm aig age _ The British Cotton Industry Research Assooia- SEWAGE PURIFICATION—CONTRACT APPOINTMENT OF THIRD ASSISTANT 

Applicants, should, Bave.i Enginesring, or equivalent {i0%, i project sponsored and financially sssiated NO. 13 ENGINEER, GENERATION DEPARTMENT 
¢ iioine y ational Research De pment Corporation, aiceinees 

qualifications, — ed magne gto seat ae nee: or 8S engaged on the application of modern scientific APPOINTMENT OF RESIDENT } < er ‘ 

and Associate Mem pot ‘An interest methods (particularly automatic control systems) to E R Applications are invited for the appointment of 

Chemical Engineers w Senge ena En bance the spinning and similar textile processing of cotton alain THIRD ASSISTANT ENGINEER in the Genera- 

in Mass Transfer or Nuclear g 8 and synthetic fibres and their blends. The work has Applications are invited for the above appointment tion Department, Carliol House, Newcastle upon 

wonld bo an advantage. | of 60003 ou mem already advanced considerably and reached an to supervise the following works : Tyne. : 

Salary will be at t sane Of NO io E1273 per interesting si and there is an urgent need for the CONTRACT No. 12 The appointment offers considerable scope to an 
rising by annual incremen ia aieciaeie ss vellin recruitment of additional physicists and mechanical The construction of one 220,000 gallon reinforced ¢ngineer interested in problems connected with the 
annum. An allowance is ma o 8+ and —s oe whose work R a A. concrete reservoir, including valve house, about 8 — and maintenance of modern power 
expenses. : . : important developments in an old-establis miles of asbestos cement and spun-iron water mains, tations. 

Further particulars and oe od ~ industry. Academic or professional qualifications in. to 8in., and the arotiien of service connec- _ Applicants should preferably either have a 
method of application may be obtai r the B itish 27° essential and for some of the posts industrial tions. University Degree in Mechanical or 

, Association of pr agg eo oO poe isn experience is desirable. The work offers a most CONTRACT No. 13 Engineering or be Graduates of the appropriate 
36, Gordon Square, ndon, interesting combination of academic and industrial The laying of $4 miles of concrete and salt-glazed _ Institution. 
W.C.l. , i i aeeedih caidh Maeain research and there are ample opportunities for ware sewers, 34 miles of asbestos cement pumping The salary for the appointment (which is super- 

Applications close, in New Zea E5697 publication. There will also be engineering develop- mains, three pumping stations and the construction a@nnuable) will be in accordance with Grade 6 
on 31st August, 1959. ment work after satisfactory completion of the of sewage purification works for 7000 people. Schedule “ B,” of the National Joint Board Agree- 
initial researches. Applications are invited for It is expected that Contract No. 12 will commence ment (£925-£1140) per annum, and will commence 
three types of appointment. é a few months before Contract No. 13 and both will 4 @ Point commensurate with qualifications and 

WILTSHIRE COUNTY |. Staff appointments are offered to physicists be under the direction of the Consulting Engineers, ©*perience. saith 

and engineers within the salary range of £700- Messrs. J. D. and D. M. Watson, MM.LC.E., Forms of application may be obtained from 
EDUCATION COMMITTEE £1250 (and upward for at least one more senior 67, Tufton Street, Westminster, London, S.W.1. Divisional Establishments Officer, Central Electricity 
vacancy) plus superannuation benefits under The salary is £1200 per annum and the appoint- Generating Board, North Eastern Division, Carliol 
F.S.S.U. ; the actual salary will be dependent on ment, subject to satisfactory service, will last approxi- House, weastle upon Tyne, 1, to whom they 
SALISBURY AND SOUTH WILTS qualifications and experience. mately 2 years and will be terminable by 2 months’ should be returned to arrive not later than 21st 
COLLEGE OF FURTHER EDUCATION 2. Fellowships are offered for two or three years notice on either side. May, 1959, E5719 
on — a to the staff ———— ~ The period of employment may be extended to 
initially without superannuation. wil cover the supervision of further works of a similar 
TWO ASSISTANTS, GRADE “8B” pe ple for transfer from a Fellowship to a nature we Bie gt Rural District, which it is expected SHEFFIELD CORPORATION 
stafl appointment. : = will form the subject of subsequent Contracts. 
icoti invited for the following posts as 2: Gtaduate Apprenticeships are offered to A car mileage allowance will be paid and the WATERWORKS 
‘ . 4 by Ay ited fo i pos prosmatiee cmperate monibers of the institetion of Council J be prepared to consider 1 making housing — 
: 4 “Rp” echanical Engineers according sone accomm: ion available, if required. CHIEF ASS} a 
“nt hg it bahar wa poe... xe prepared in consultation with the Institution. Applicants, who should be Associate Members of consthocnor anon 
, a speach ae National Certe Salaries will be up to £700 annum with the the Institution of Civil Engineers or have com- 
— nd one _— anary Nats opportunity to transfer to staff appointments with parable qualifications and must have had experience eee ; 

r a aaeae su {= f Gestion Hema te superannuation at the end of the Apprenticeship of similar work, should apply in writing to the — Applications are invited for this post, J.N.C. 
al urther é ails and form Cn Miclda Salisb ry, Period. ‘ aaa : undersigned not later than 23rd May, 1959, giving Scale C (£1385-£1620), on the staff of the General 

incipal, Grosvenor House, Churc . E57 4 y Physicists or engineers are invited to communicate fyjj particulars of age, qualifications and experience Manager and Engineer, J. Noel Wood, M.LC.E. 
personally with full details to Mr. G. W. Lobb, and the names and addresses of two persons to whom Commencing salary according to qualifications and 
Shirley Institute, Didsbury, Manchester, 20, who reference may be made. perience. 
will be pleased to arrange interviews for suitable Canvassing will disqualify. Applicants must be chartered civil engineers, with 
UNIVERSITY OF SHEFFIELD candidates, expenses being met by the Association. H. A. WILDE, considerable experience of design and construction 

This invitation is issued to anyone (including Clerk of the Council. of works and preparation of contract documents. 
_ National Servicemen) available before December 31, Council Offices. Duties include responsibility for a large programme 
LECTURER 1959. ES751 24, Warwick Street, of new works. 
national condition 
Cones 








ex 





Rugby. The appointment is su to s 
Agelications ere invited for the post of LEC 27th April, 1959 E5687 of service as applied we Ee Oe il, incinting 
ns invi or o ° on side. ann 
TURER IN CIVIL ENGINEERING, to begin FEDERAL GOVERNMENT OF post ; medical examination. Mee 
duties on Ist October, 1959. Initial salary according NIGERIA MINISTRY OF SUPPLY Alternate Saturday morning leave ; car allowance. 
to qualifications and experience, on the scale £900 pera Attractive housing accommodation available to 
by £50 to ~y 7 — to £1650, with — ere BLACKBURN, LANCS rent. , 
provision and family allowance. A grant towar sbiiiaiae Applications, stating age, qualifications, experience, 
removal expenses will be made. ’ SHNGR GLAETUEN. WPSETSR ELECTRONICS ENGINEERS present and past appointments (with dates and 
Further particulars should be obtained from the stitute salaries), and quoting the names and addresses of 
Registrar, to whom applications (4 copies) should be To investigate and conduct enquiries into elec- Ministry of Supply require ELECTRONICS two referees, must reach the undersigned by 21st 
teat by 30th May 1959. E5695 trical accidents ; inspect electrical undertakings and ENGINEERS at Blackburn, Lancs, for work on May, 1959. 
installations at mines, oil wells, factories, &c., and Guided Missile Electronic equipment in_ either JOHN HEYS, 
c examine electricians and craftsmen for the issuing of Development, Planning and Manufacture or Inspec- Town Hall Town Clerk. 
certificates of competence. tion. , 
LAYBURY HOSPITAL (FOR Contract appointment. Salary range: £1728- Qualifications : Recognised engineering appren- Sheffield, 1. E5734 
NERVOUS AND MENTAL £1962. Gratuity of £37 10s. for each three months’ ticeship or equivalent training in appropriate trade. 


tisfact service. Quarters at moderate rent. Corporate Membership of 1.E.E. or exempting 
weeusenn Eee “ Free passages . Allowance for children maintained qualification. Experience of modern electronic DEPARTMENT OF MAIN ROADS, 
BRI E, € x in U.K. 














Generous home leave. practice in communication or radar fields desirable NEW SOUTH WALES, AUSTRALI 
Candidates not over 45 years must be A.M.LE.E., and knowledge of Guided Weapons practice and STRALIA 
oad with at least ten years’ post-qualifying experience of servo-mechanism an advantage. Salary: £780 — 

SENIOR ENGINEER responsibility with an electrical supply undertaking (age 25) to £1220 per annum. ie CIViit ENGINEERS 
or as an electrical engineer with a large industri Forms _ oo poe as —— 
establishment. Register (K), . King Street, . S.W.1. ; ’ 

; ; , : ial Office, 5 E5713 Applications are invited from Graduates (or 
f y on the scale £770-£915 per annum, plus oa Cw ae aes . Sifeations and Se Undergraduates in their final year) in Civil i 
London Weighting allowance. _, raat BCD 99/14/013 £5678 ing of a recognised British or Irish University for 

Candidates should have completed an apprentice- °*P&" »q - appointment to the staff of the of Main 
“=e mechanical engineering or otherwise acquired DEPARTMENT OF ees Roads, New South Wales, the State Road Authority 
, Practical training in mechanical engineering as A INDUSTRIAL RESEA for construction of road idges. 
saainGt from purely craft training. They must have ARCHWAY GROUP HOSPITAL acts On appointment, appucants may be at the 
Passed an examination in engineering technology SS Department’s Head , Sydney, on design of 
and hold one of the following qualifications or an MANAGEMENT COMMITTEE, HYDRAULICS RESEARCH STATION, reinforced concrete and steel or on main 
Haiyalent qualification approved by the Minister of WHITTINGTON HOSPITAL, N.I9 WALLINGFORD road construction and maintenance either in the 

th or Secretary of State of Scotland. s > mya Metropolitan Area or the country. 

Ministry of Transport and Civil Aviation (ex- SCIENTIFIC OFFICER OR SENIOR S.O., Commencing salary according to qualifications 
Board of Trade) First Class Certificate of Com- ASSISTANT ENGINEER ENGINEER OR PHYSICIST ience, will be within the range £A1185 to 
Petency in Marine Engineering. , ; Sensei £A1410 per annum, with annual » Subject 

Ministry of Transport and Civil Aviation Certifi- D.S.LR. requires SCIENTIFIC OFFICER or to technical to annum. 
cate of Service as First Class Engineer. ASSISTANT ENGINEER required at Whitting- SENIOR S.O., ENGINEER or PHYSICIST at Appointees will 

City and Guilds Full Technological Certificate in ton Hospital, N.19. Applicants over 25 years of Hydraulics Research Station, Wallingford, for team State S Fund 


_ SENIOR ENGINEER required (Non-resident). 








t Engineering (First Class). referred who should have completed investigating movement of sand and silt, and erosion Appointee’s full fare from England to Australia 
Candidates should have previous experience in a training in mechanical engineering. Sees of coherent materials, in steady and tidal flow. will be met by the Department, subject to a three 
co 


Supervisory position of hospital or similar mechanical National Certificate for Mechanical Engineering or Qualifications : ist or 2nd Hons. Degree in Aero- years’ service gusrentes bond mpleted. 
and 22d have a sound knowledge of the principles equivalent an advantage. Salary scale £545-£670 dy Physics, Mechanical or Civil Engineering, ‘Appointment will be subject to passing a medical 
and practices of the efficient operation and main- per annum plus £30 London Weighting at 26 or with some research experience in Fluid Mechanics. examination and preference will be given to appli- 
ce of boilers, kitchens, laundry, &c., together over. Successful candidate will be required to reside = Salary: (men) S.O., £615 to £1090; S.S.O. cants not more than 30 years of age. 
telephones, lifis and associated uipment. within reasonable distance of Hospital. Department (minimum of three years’ post-graduate experience), Applications should be made on forms obtainable 
Accommodation is NOT available in the Hospital. may be visited by direct appointment with Hospital £1166 to £1380. Housing facilities for married staff. from the Agent General for New South Wales, 36, 
Pplications, i age, qualifications and Secretary (ARC 3070, Ext. 254). Application Forms from M.L.N.S. Technical and Scientific strand, London, W.C.2. ES679 
i forms obtainable from and returnable to Group Register (K), 26, Pm ry S.W.1 


ithi A.298/8A). 30th May, 1959. 
46, Cholmeley Park, N.6, within 10 days (quote ) gs70i «Classified Advts. continued on page 106 
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PUBLIC APPOINTMENTS 


TRENT RIVER BOARD 


APPOINTMENT OF LAND SURVEYOR 

Applications are invited for the appointment of 
LAND SURVEYOR in the Board’s Divisional Office 
at Colwick, Nottingham. Salary within A.P.T 
Grades I-III (£610-£1065) of the National Scheme of 
Conditions of Service, according to qualifications 
and experience, but the commencing salary will not 
exceed £765. The appointment will be subject to the 
Local Government Superannuation Acts. 

The successful applicant will be mainly employed 
in taking cross-sections of rivers and general topo- 
graphical surveys. 

The car allowance for this appointment will be ou 
the “ Essential User” scale and it is the Board's 
usual practice to operate the Assisted Car Purchase 

heme. 

Applications, with full particulars, including copies 
of testimonials or names of at least two referees, 
must reach the Engineer to the Board, P.O. Box 
No. 74, 206, Derby Road, Nottingham, not later than 


28th May, 1959. 
IAN DRUMMOND, 
E5663 Clerk of the Board. 


ASSISTANT ENGINEERS 
required by 
METROPOLITAN WATER BOARD 

Salary scale: £980-£1210 per 
annum. 

Commencing salary according to 
age, qualifications and experience. 

Opportunities for progressive 
promotion. 

Applicants must be Corporate 
Members of Institution of Civil 
Engineers and must have had sound 
engineering experience. 
HOUSING ACCOMMODATION 

MAY BE AVAILABLE. 

Five-day week. Hours: 8.45 
a.m. to 4.45 p.m. 

Superannuation Scheme. 

Staff resturant, sports clubs, etc. 

Forms of application from the 
undersigned, quoting reference E. 

S. D. ASKEW, 

Clerk of the Board. 
New River Head, Rosebery Avenue, 
E.C.1. E5721 




















TENDERS | 








MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 
PEDESTRIAN SUBWAYS UNDER 
THE BATH ROAD AT CRANFORD, 
MIDDLESEX 





The Minister of Transport and Civil Aviation 
invites TENDERS for the CONSTRUCTION in 
open excavation of THREE PEDESTRIAN SUB- 
WAYS in reinforced concrete across the Bath Road 
at Cranford, adjacent to High Street, The Avenue 
and Parkway. The works include reinforced concrete 
ramps and stairways, asphalt waterproofing, wall 
tiling, steel railings, drainage and lighting and the 
diversion of existing sewers. 

Tenderers may be required to provide evidence 
that they have executed works of a comparable 
nature 

Contract documents may be obtained, on and 
after Monday, 11th May, 1959, from the Consulting 
Engineer, Mr. Harry Brompton, M.1.C.E., 7, Hobart 
Place, Westminster, S.W.1, on payment of a deposit 
of £10 (Ten Pounds) by cheque or draft made payable 
to the order of the Minister of Transport and Civil 
Aviation. The deposit will be returned if a bona 
fide Tender is submitted and not subsequently with- 
drawn. Prospective Tenderers may inspect contract 
documents and drawings on or after 11th May, 1959, 
by appointment, at the offices of the Consulting 
Engineer. 

Tenders should be sent in a sealed registered 
envelope marked “ Tender for Pedestrian Subways, 
Cranford,” addressed to the Assistant Secretary, 
Highways Management and Services Division, 
Ministry of Transport and Civil Aviation, 21/37, 
Hereford Road, London, W.2, to arrive not later 
than 4 p.m. on Monday, 15th June, 1959. 

The Minister does not bind himself to accept the 
lowest or any Tender. 

A. H. M. IRWIN, 


E5625 An Assistant Secretary 





INDIA STORE DEPARTMENT 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 
of :— 

PRESSES, FURNACES, CONVEYORS, &c., 
required for Modernisation of the Shell Forging 
Shop at Ishapore, to achieve production of 
50,000 (Nos.) of Small Calibre and 20,000 (Nos.) 
of Heavy Calibre Shell Bodies per 24 day month 
and 8-hour day. Only Tenders for entire inte- 
grated plant will be considered. 

Tenders, schedules and specifications may be 
obtained from the above address at a fee of ten 
shillings which is not refundable. Cheques should 
be made payable to High Commission of India. 
The applications for Tender forms should state 
reference 2336/57/ENG.3. 

Tenders, complete with specifications, are to be 
submitted by Thursday, 13th August, 1959. E5710 


THE ENGINEER 


TENDERS 


NEWCASTLE AND GATESHEAD 
WATER COMPANY 


SOUTHERN TRUNK MAIN 





The Newcastle and Gateshead Water Company, 
acting on behalf of the proposed Coquet Water 
Board (a bulk supply Board which will supply water 
to the Company, the Tynemouth Corporation and 
certain County districts in Northumberland), invite 
TENDERS for the LAYING of 36in. nominal 
diameter STEEL PIPES and the FITTING and 
CONSTRUCTION of ANCILLARY WORKS, all 
in Northumberland, as follows :— 

CONTRACT No. 2—from Warkworth to a point 
near West Shield Hill in the parish of Hebron in 
Morpeth R.D.C.—total length approximately 
60,970 lin. ft. The Tenderer will be required to 
provide alternative prices for jointing 36in. nominal 
diameter steel pipes with welded joints and Viking 
Johnson couplings 

CONTRACT No. 3—from the said point near West 
Shield Hill to Sandy Lane in Longbenton U.D.C. 
total length approximately 60,948 lin. ft., jointed 
with Viking Johnson couplings. 

Tenderers may submit Tenders for either Contract 
No. 2 or Contract No. 3 separately or Contracts 
Nos, 2 and 3 together. 

Tender documents may be obtained from the 
undersigned on payment of deposits of five guineas 
for each (making ten guineas for documents necessary 
for Tendering for Contracts Nos. 2 and 3 separately 
or together), which will be returned on receipt of 
bona fide Tenders not subsequently withdrawn and 
on return of all documents. (Cheques should be 
made payable to the Newcastle and Gateshead 
Water Company.) Tenderers should state in their 
request for documents whether they wish to Tender 
for Contract No. 2 or Contract No. 3 or for both 
Contracts separately or together. 

Tenders endorsed “ Southern Trunk Main,” in 
sealed envelopes not bearing any name or mark 
identifying the sender must be delivered to Mr. 

G. Egner, Town Clerk, County Borough of 
Tynemouth, 14, Northumberland Square, North 
Shisids, not later than 10.30 a.m. on 22nd June, 
1959 

The Company, acting on behalf of the proposed 
Coquet Water Board, are not boung to accept the 


lowest or any Tender. 
S. G. BARRETT, 
General Manager and Engineer. 
Newcastle and Gateshead Water Company, 
Pilgrim Street, 
Newcastle upon Tyne, | E5688 





KINGDOM OF THAILAND 





ROYAL IRRIGATION DEPARTMENT, 
BANGKOK, THAILAND 


INVITATION FOR BIDS—NO. YS-2-7 


The Royal Irrigation Department of the Kingdom 
of Thailand hereby invites sealed written BIDS 
for FURNISHING and DELIVERING the follow- 
ing GOODS, EQUIPMENT and MATERIALS, 
either f.o.b. Contractor’s shipping point or c.i.f. 
Bangkok Wharf, Thailand, for the Bhumiphol Dam 
and Power Plant, Yanhee Multipurpose Project, 
Kingdom of Thailand, in accordance with the 
contract documents, for : 

DESIGN, MANUFACTURE and SUPER- 
VISION of INSTALLATION of FOUR (4) 
RADIAL GATES, each with its hoist, controls, 
appurtenances and other accessories required for 
field assembly and installation. The gates are 
each nominally 11:00 metres wide by 17°40 
metres high. 

Bids will be opened on 7th July, 1959. Copies of 
contract documents, invitation for Bids—No, 
YS-2-7, may be obtained by qualified Bidders on 
written request addressed to : 

Royal Irrigation Department : Attention: Thai 
Liaison Engineer, c/o Engineering Consultants, Inc., 
1940 West Mississippi Avenue, Denver 23, Colorado. 

Each request must be accompanied by a cheque 
or money order, payable to the Royal Irrigation 
Department, in the amount of U.S. $10.00 for each 
copy of the contract dc $S req d. The 
remittance is non-returnable. 

M. L. XUJATI KAMBHU, 
Director General. 

Royal Irrigation Department, 

Kingdom of Thailand, 

Bangkok, Thailand. 





E5724 





MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 





OXFORD WESTERN BY-PASS 





MILL STREAM WEIR 





TENDERS are invited for the CONSTRUCTION 
of a new OVERSPILL WEIR at Wolvercote Mill, 
Oxford, including steel sheet piling, reinforced 
concrete work, and new radial gates to be supplied 
by nominated sub-contractor and ancillary works. 

Contract documents may be obtained from the 
Minister's Consulting Engineers, Messrs. Griffin, 
Smith and Partners, Westland House, Curzon Street, 
London, W.1, on payment of a deposit of £10. The 
deposit will be returned if a bona fide Tender is 
received and not subsequently withdrawn. The 
contract documents and drawings may be inspected 
at the offices of the Consulting Engineers before 
payment of the deposit. 

Tenders should be sent in a sealed, registered 
envelope, marked “ Tender for Mill Stream Weir,” 
addressed to the Assistant Secretary, Highways 
Management and Services Division, Ministry of 
Transport and Civil Aviation, 21/37, Hereford Road, 
London, W.2, to arrive not later than 4 p.m. on 
Thursday, 28th May, 1959. 

The Minister does not bind himself to accept the 


lowest or any Tender 
A. H. M. IRWIN, 
E5641 Assistant Secretary. 


EDUCATIONAL 
COLLEGE OF AERONAUTICS 


ONE-YEAR POST-GRADUATE COURSE IN 
FLUID MECHANICS 1959-60 


A one-year Post-Graduate COURSE in “ FLUID 
MECHANICS ” will be held at the College during 
the Autumn, Spring and Summer terms of the 
academic year 1959-60. 

The course is intended for students wishing to 
acquire a knowledge of fluid mechanics at an 
advanced level without necessarily specialising in 
aeronautics. Applicants must be Graduates in a 
branch of science or engineering and have had 
practical experience in one of the subjects covered 
by the course. 

The content of the course includes the general 
theory of fluid flow at subsonic, supersonic and 
hypersonic speeds, high temperature gas dynamics 
and hydromagnetics, project work, experimental 
facilities and techniques and specialised aspects of 
ship hydrodynamics (including cavity flows, behaviour 
of ships at sea and high-powered ship propulsion) 
and mathematics. 

Further information and forms of application may 
be obtained from the Warden, The College of 
Aeronautics, Cranfield, Bletchley, Bucks. E5684 e 








QUEEN MARY COLLEGE 
(UNIVERSITY OF LONDON) 


POST-GRADUATE DIPLOMA IN NUCLEAR 
ENGINEERING 


A ONE-YEAR COURSE of study in APPLIED 
NUCLEONICS and REACTOR THEORY will be 
given during the Academic Year 1959-60, and will 
prepare students for the above diploma. A good 
Honours Degree in Engineering, Science, or Mathe- 
matics is a mecessary entry requirement. Student- 
ships will be available to suitably qualified applicants 
but immediate application is necessary. 

A brochure describing the Course can be obtained 
from the Secretary, Nuclear Engineering Laboratory, 
Queen Mary College, Mile End Road, London, 
E.1. E5736 § 





COLLEGE OF AERONAUTICS 


ONE-YEAR POST-GRADUATE COURSE IN 
CONTROL ENGINEERING, 1959-60 


Applications are invited for the ONE-YEAR 
COURSE in CONTROL ENGINEERING which 
begins on Sth October, 1959. Prospective students 
must be of Graduate status in an appropriate branch 
of Science or Engineering and, preferably, have had 
practical experience in industry or an establishment 

The purpose of the Course is to give instruction 
in the techniques employed in Control Engineering 
as applied in a wide range of industries. Students 
wishing to do so may specialise in the applications of 
control engineering to aeronautics. 

Further information and forms of application may 
be obtained from: The Warden, The College of 
Aeronautics, Cranfield, Bletchley, Bucks. E5722 & 





AUTOMATION.—AUTHORITATIVE 
COURSES are now available in Digital and Analogue 
Computer Technology, Applied Electronics, Data 
Processing and Instrumentation up to professional 
level by home study. Individual enrolment or indus- 
trial group scheme enrolments accepted. Syllabuses 
and prospectus sent on request.— Write (Dept. S.E.8), 
E.M.L. Institute School of Electronics, College House, 
Kensington, London, E145 e 


A.M.1.MECH.E., 8.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniq Approxi ly 
95 per cent. successes. 148-page prospectus free 
on request.—B.LE.T. (Dept. 22), 29, Wright’s Lane, 
London W.8. Eli4e 








SITUATIONS VACANT 











APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A DESIGNER-DRAUGHTSMAN, aged between 
25 and 35, for machine design connected with wire 
and cable producing machinery. Good machine- 
design experience is required but not necessarily in 
this field. Conditions of employment are good and 
the appointment will be permanent.—Write, giving 
full details of experience, &c., to the Secretary, 
BARRON & CROWTHER LIMITED, Woodside 
Road, Eastleigh, Hampshire ES731 a 


A WELL-KNOWN COMPANY IN _ BIR- 
MINGHAM HAVE A VACANCY for a MAN- 
AGER to assume responsibility of running a plant 
to produce cold flow forgings. The position offers 
excellent prospects to a first-class man Possessing 
real practical knowledge, managerial ability and 
drive. Salary will be in accordance with qualifica- 
tions and experience. Applicants must give full 
particulars of age, training, experience and salary 
expected.—BOX No. E2377, “ The Engineer.” A 


AN ASSISTANT IS REQUIRED in the Fuel 
Department of a large Iron and Steel Works. The 
applicant should have experience in the combustion 
of all types of fuels, with knowledge of the use of 
various types of combustion control equipment. 
—Applications should be made, stating age, details 
of career and remuneration desired, to the Works 
Manager, GUEST KEEN IRON & STEEL CO. 
LTD., East Moors, Cardiff. E5728 4 


APPLICATIONS ARE INVITED FOR AN 
ENGINEERING CHEMIST experienced in the 
treatment and analysis of water used as boiler feed. — 
Please apply, stating age, details of career and salary 
expected, to the Works Manager, GUEST KEEN 
IRON & STEEL CO., LTD., East Moors, Cardiff. 


E5727 a 


q 
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A DRILLING 
ENGINEERING ASSISTANY 


is required by Texaco Trinidad, Inc. on the 
company’s oilfields in Trinidad, West Indies. 


Applicants should have H.N.C. or equivalent 
in mechanical engineering or mining, and have 
had experience in a heavy mechanical! workshop 
either during or after an apprenticeship , 


The successful candidate will undergo a period 
of practical training leading to a responsible 
position as Drilling Engineer concerned with 
developing drilling equipment and new 
techniques. 


This pensionable position should appeal to a 
man earning up to £1150 p.a. in this country 
aged up to about 35, and who is interested in a 
practical career in the oil industry abroad 


Please write with brief particulars to the 
Personnel Officer, 
TRINOIL (U.K.), LTD., 
Trinidad House, 
Old Burlington Street, London, W.1, 


ES741 4 





A SENIOR CONTRACTS ENGINEER 
FOR PUMP DEPT. 
is required by 
W. H. ALLEN SONS & CO., LTD. 
QUEENS ENGINEERING WORKS, 
BEDFORD 


The appointment is a responsible one, involv- 
ing the handling of projects, tenders and con- 
tracts for complete pumping schemes. Applicants 
should have served an apprenticeship and 
reached at least National Certificate standard, 


with experience in either drawing-office 
commercial department, plant operation or 
manufacture. 

Good Staff Pension scheme; assistance 


towards removal expenses. 
Apply, stating age, experience, &c., to 
THE PERSONNEL MANAGER. 


ES7IS a 





AIR PRODUCTS (GREAT BRITAIN) 
LIMITED 
have vacancies for 

PROJECT MANAGER 
Chemical or mechanical engineer with Univer- 
sity degree or equivalent, age 30 to 40, required 
to assume duties and responsibilities of Project 
Manager which requires technical and mana- 
gerial ability on complete process plants for 
the chemical, gas and steel industry. Candi- 
dates should have minimum of 3 years’ experi- 
ence as Project Engineer in the chemical plant 
field. Experience in low temperature engineer- 
ing desirable but not essential. This is an 
outstanding opportunity for the right man 
seeking senior engineering position 


PROJECT ENGINEER 

Chemical or mechanical engineer of A.M.L 
Mech.E. or A.M.I.Chem.E. Standard, age 25 
to 40, required for low temperature process 
plants for the chemical, gas and steel industries. 
Candidates should have project engineering 
experience in the Chemical Engineering field. 

AIR PRODUCTS (GREAT BRITAIN), LTD 
is a rapidly expanding Company engaged in the 
engineering, manufacturing and erection of 
low temperature process equipment. Successful 
applicants have an excellent opportunity for 


advancement. Pension and Life Assurance 
scheme. 
Write : PERSONNEL MANAGER, 


AIR PRODUCTS (GREAT BRITAIN), LTD., 
St. Giles House, 
49-50, Poland Street, London, W.! 


P5739 A 


ASSISTANT TECHNICAL ENGINEER 
(ELECTRICAL) required for iron and stee! works, 
age 25-35. Broad practical training and experience 
in heavy industry desirable, with H.N.C. as minimum 
technical qualification.—Applications to Works 
Manager, GUEST KEEN IRON AND STEEL 
CO., LTD., East Moors, Cardiff. E5562 A 
BRITISH WATERWAYS INVITE APPLICA- 
TIONS from qualified Civil Engineers for post of 
ASSISTANT ENGINEER in their Watford office. 
Salary range : £1045—£1265, with contributory 
superannuation scheme and certain railway privilege 
travel facilities. Applicants must have wide experi 
ence in design and construction of Civil Engineering 
Works both by contract and direct labour, with 
particular emphasis on hydraulics in connection with 
river and canal works and of structures in concrete 
mass, reinforced, prestressed and steel. Experience 
in specifications and bills of quantities also essential. 
—Applications to Staff and Establishment Officer, 
British Waterways, 163, Euston Road, | ondon, 
N.W.1, by 16th May, 1959. E5694 A 


CIVIL ENGINEER required as Senior Assistant. 
Knowledge of Reinforced Concrete and Structural 
Steel essential. Salary according to qualifications 
and experience.—Particulars to C. B. Brown and 
Partners, 123, Victoria Street, S.W.1. £2387 A 
COMPETENT DESIGNER DETAILER required 
by Consulting Engineers. Must have had consider- 
able experience in reinforced concrete. 7 
BULLEN & PARTNERS, Dacre House, Dean 
Farrar Street, S.W.1. £2379 A 


DESIGN DRAUGHTSMAN REQUIRED by, 


old-established firm of Agricultural Engineers, 
Midlands, to take charge of small draw fice. 
Previous experience of agricultural implements not 
essential. Ability to design machining and welding 
jigs an advantage. H.N.C. Mechanical Eny) \cering 
or equivalent. Age 35-40. Non-contribu' °y pea 
sion scheme. Assistance with house if necessary, 
State salary required —BOX No. E573 ‘ The 
Engineer.” “ 
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ULTING ENGINEERS REQUIRE 
CON; ENGINEERING ASSISTANTS 
AND ELECTRICAL 

ENGINEERING ASSISTANT 
A ns are invited for : : 
CIV! VGINEERING ASSISTANTS with 
; 10 years’ experience on design or 


oo f engineering works, preferably 
oa sewerage, sewage disposal and water supply 
scheme Must be A.M.LC.E., preferably 

» Degree oe 
wt VIL ENGINEERING ASSISTANTS 


with 2 to 3 years” post graduate train- 


referadi ‘ 
- but (his is not essential. Applicants should 
possess an Engineering Degree or Diploma or 


N 
HM LECTRICAL ENGINEERING ASSIST- 
ANT, with 5 to 10 years’ experience on design 
or with sound practical knowledge of the manu- 
facture of electrical machinery and switchgear. 
Must be A.M.I.E.E., preferably with Degree. 

The salaries for the above appointments will 
depend upon qualifications and experience. 
Five-day week, luncheon vouchers, pension 


A lications, with at least two recent refer- 
com sould be sent to: J. . & D. M. 
WATSON, MM.LC.E(E.), 67, Tufton Street, 
Westminster, S.W.1 


E5743 a 





DESIGN DRAUGHTSMAN required for mech- 
anical design of nucleonic instruments. Pleasant 
working conditions. Excellent rates of pay TAPP 
Chief Draughtsman, ISOTOPE DEVELOPMENTS, 
LTD., Beenham Grange, Aldermaston, Berks. 
Tel.: Woolhampton 451. EIS2 A 





DESIGN ENGINEER 
required by 
PILKINGTON BROTHERS LIMITED 


with experience in process industry and an 
Honours Degree in Mechanical Engineering, to 
work on special problems of design, mechanical 
handling, plant layout, &c., with the object of 
training for a post of responsibility. Applicants 
should be interested in engineering and design 
rather than maintenance and construction 
Preferred age 25-30 

Reply, stating age, qualifications and experi- 
ence, to :-— 

Personnel Officer (Graduate Recruitment), 

Pilkington Brothers Limited, 

St. Helens, 

Lancashire 

Please quote reference C.H./1. 


ES703 a 





DESIGNER required. Experience of Centrifugal 
Pump Design preferred. Glasgow area.—Write, 
stating age, experience and salary required, to 


2946, Wm. Porteous and Co., Glasgow E5706 a 





DESIGNERS 
MECHANICAL AND STRUCTURAL 


required by well-known progressive Company 
in the North Midlands, serving Coal, Quarry 
Oil, Gas and Chemical Industries. 

We have vacancies in our production and 
development departments for men who have 
Specialised in machinery and equipment for one 
of these industries, or who have a good all- 
round experience of medium or heavy mechanical 
engineering design. 

We also have vacancies in our bulk material 
handling, production and projects departments 
for men who are foremost Structural Designers, 
used to stress work, coupled with familiarity with 
designs of Crushing, Screening, Conveying and 
Bulk Handling of Materials and Fluids. 

The men we are looking for will be H.N.C. 
Standard, will have initiative and will already be 
earning in the region of £900/£1000. 

Applicants with proved ability will be invited 
for early interview, for which expenses will 
be paid. 

Write, giving full chronological details of 
experience, age and present remuneration, to 
BOX No. E5718, ** The Engineer.” A 





ENGINEER 


required by the United Kingdom Atomic Energy 
Authority. He will be responsible to the Fuel 
Element Inspector at Risley, but will work at 
Springtields Works, near Preston. Duties will 
include the control of line and final inspection 
of fuel elements produced at Springfields Works, 
which involves technical control of skilled and 
semi-skilled labour, interpretation of inspection 
instructions, and liaison with Research and 
Development Branch staff. 

A recognised engineering apprenticeship and 
Corporate Membership of a Senior Engineering 
Institution, or equivalent, are essential. A 
thorough knowledge of inspection methods, 
including metallurgy and X-ray interpretation, 
and the ability to control and organise staff are 








required 

Salary between £1345 and £1800, according to 
4ualinications and experience. 
B . but Superannuation. Staff housing 
ieee 
: Se ard for application form, quoting 
‘5 oly 09 SI, to Recruitment Officer, 
Remade 1G.H.Q., Risley, Warrington, 

4 

; 25th May, 1959. 

E5683 a 


> Da AL |NSTALLATION DESIGNERS 
} the ‘CATION WRITERS, with practical 
fohe g in buildings of all types and 

: th LE.E. Regulations. H.N.C 


minir 

noes Applicants must be capable of 
Ponde ative and dealing with corres- 
Rep! nuation scheme. Five-day week. 
fication BOX » » of age, experience and quali- 


E5704, * The Engineer.” A 








THE ENGINEER 


SITUATIONS VACANT 


ENGINEER REQUIRED by the ATOMIC 
WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, Berks. To programme new 
works construction covering the field of building 
complex mechanical and electrical plant and asso- 
ciated services in radioactive and conventional 
laboratories and workshops. To prepare forecasts 
of expenditure and labour requirements and main- 
tain appropriate control records. A recognised 
apprenticeship or equivalent training is required and 
Corporate Membership of the Institution of Civil, 
Mechanical or Electrical Engineers. A wide experi- 
ence of plant and services installation is essential, 
together with a general experience of building con- 
Struction. Previous experience in the preparation 
of bar line and similar programmes is necessary. 
SALARY : £1345-£1800. Contributory Super- 
annuation Scheme. A house or substantial assistance 
with house purchase will become available for 
married officers living beyond daily travelling 
distance.—-Postcards for application forms to 
the Senior Recruitment Officer at above address 
Please quote ref. 2243/25 E5680 a 


ENGINEERING COMPANY IN IPSWICH 
wishes to strengthen existing drawing-office staff bv 
appointment of two keen DRAUGHTSMEN 
ages 24-28, with at least O.N.C. The office is 
engaged on designing a new range of medium-size 
machinery which requires a good knowledge of 
general engineering practice. Suitable applicants 
who should be able to work with a minimum of 
supervision, are invited to send personal details and 
salary required—BOX No. E5693, “The Engi- 
neer.” A 
ESTIMATOR required with full experience of 
stainless steel and non-ferrous fabricated plant for 
chemical and other process industries. This is a 
senior appointment and applicants should be over 
35 years of age. New Town Housing available. 
Bonus and pension schemes in operation.—Apply in 
writing, stating age and experience, to Personnel 
Officer, THE A.P.V. CO., LTD., Crawley, Sussex. 
E5725 a 
FACTORY MANAGER required for old-estab- 
lished Engineering Works in London, manufacturing 
chemical, brewery and food plant. Essential full 
knowledge of stainless steel, aluminium, copper 
fabrication and Machine Shop practice. Pension 
scheme available. Good prospects for successful 
applicant.—BOX No. E5685, * The Engineer.” nN 


HOWDEN 


James Howden and Co., Ltd., invite applica- 
tions from suitably qualified engineers for the 
following vacancies on their Technical Staff. 
All the posts are based at Craigton branch, 
Glasgow, S.W.2 
(1) DEVELOPMENT ENGINEER : of Degree 

standard (preferably Honours), with experience 

of high-speed machinery, turbines or com- 
pressors. For development work on the 

Howden Compressor. Ability to work on own 

initiative with minimum supervision is 

required. Age 25-35. 

(2) DEVELOPMENT ENGINEER : of similar 
standing, with experience in the steam turbine 
field for work on auxiliary components. 

(3) COMMERCIAL: two Engineers with a 
Degree or H.N.C. (Mechanical), age 25-30 
Knowledge of contracts work an advantage 
Duties cover enquiries and specifications, 
tenders and contracts for compressors. A 
limited amount of development work and 
some travelling may be involved. 

All posts carry attractive salaries and good 
conditions of service. There are good prospects 
for engineers of ability. Applications should be 
sent to the PERSONNEL MANAGER. 
JAMES HOWDEN & CO. LTD., 195, SCOT- 
LAND ST., GLASGOW, C-.5, giving full details 
of experience and qualifications. Appointments 
for interview will be sent to suitable candidates 
by return post 


E5690 Aa 





INSTRUMENT ENGINEER required by the 
National Coal Board in the West Fife Area. Salary 
within the range £750 to £1150 per annum, according 
to qualifications and experience. Applicants should 
have served a full apprenticeship as an instrument 
mechanic, and should have experience in the instal- 
lation, testing and repair of water, steam, draught, 
temperature, pressure and CO, meters and instru- 
ments for steam boilers ; compressed air meters ; 
wattmeters, &c.—Applications, stating age, education, 
qualifications, experience, present post and salary, 
to the Divisional Chief Staff Officer, National Coal 
Board, 3, Eglinton Crescent, Edinburgh, 12. ES650 a 





A. JOHNSON & CO (LONDON), LTD. 


specialists in the fabrication of stainless steel 
lant, require for their Acton works, 
DRAUGHTSMAN with a Higher National 
Certificate and experienced in stainless steel 
fabrication and associated mechanical design. 
Non-contributory pension scheme. Permanent 
position, offering good scope to the right man 
Replies to Africa House, Kingsway, W.C.2 


ES747 a 


JUNIOR DETAIL DRAUGHTSMAN required 
for general engineering. Applicants required who 
have completed full apprenticeship and Army 
position. Write, 


service ready for permanent | WwW 
giving full particulars—BOX No. E2384, The 

Engineer.” A 
LARGE MIDLAND BOILER MAKERS RE- 


QUIRE ASSISTANT CHIEF DRAUGHTS- 
MAN, with a view to taking over duties of Chief 
Draughtsman during the next two years. Must have 
wide experience of shell boiler industry and able to 
negotiate at top level. Write, stating fullest details.— 
BOX No. E5730, ** The Engineer. A 
MUNICIPAL MUTUAL INSURANCE 
LIMITED has vacancies for ENGINEER SUR- 
VEYORS in London. Posts are pensionable and 
permanent to satisfactory candidates, who should 
have served an apprenticeship and have sound 
practical and theoretical knowledge. _ Technical 
qualifications : First Class Ministry of Transport 
Certificate. Salary: £735-£1060 per annum.— 
Apply in own handwriting marking the envelope 
“ Application Engineer Surveyor,” and “ Private and 
Confidential,” to the Chief Engineer, 22, Old Queen 
Street, Westminster, S.W.1 ES717 a 





SITUATIONS VACANT 





NATIONAL COAL BOARD—NORTH 
WESTERN DIVISIONAL HEADQUARTERS.— 
ASSISTANT DIVISIONAL PURCHASING 


OFFICER, Purchasing and Stores Department. 
Salary scale. £1000 by £40 to £1325 per annum. 
Successful candidate will be concerned with com- 
mercial aspects of negotiation of contracts for 
mechanical and electrical plant. Applicants should 
have experience of such work, including pricing and 
analysis of contracts.—Applications, giving age. 
education, experience, present post and salary, to the 
Divisional Chief Staff Officer, 40, Portland Street, 
Manchester, 1, within 10 days. E5729 a 


OPERATIONAL RESEARCH 

Operational Research involves the develop- 
ment and application of techniques to solve a 
wide range of management problems, and 
provides a stimulating and attractive career to 
those who do not wish to work within the 
confines of their speciality. Vacancies exist in 
the National Coal Board's operational research 
group. Applicants should hold, or expect 
shortly to obtain, a First or Second Class 
Honours Degree ; preference will be given to 
Engineers and Statisticians. Appointment super- 
annuable, salary according to qualifications and 
experience, within scale £690-£1200 ; there are 
good opportunities for promotion beyond these 
figures.—Write to Staff Department (X.1427.F.), 
National Coal Board, Hobart House, London, 
S.W.1, for application form which should be 
returned by 19th May, 1959 


E5686 Aa 





PILKINGTON BROTHERS LIMITED 
require a 
DESIGN ENGINEER 


to investigate the performance of existing fur- 
naces for glass tempering and shaping and 
ultimately be responsible to the Chief Engineer 
for the design of furnaces for these purposes 
with all connecting equipment. Duties include 
production of initial design drawings for the 
building of prototypes 


The preferred age range is 30-40 and a University 
Degree in Mechanical or Electrical Engineering 
is desirable. Conditions include Superannua- 
tion, assistance with house purchase and a 
five-day week. 


Application is by form obtainable from : 
Personnel Officer (Graduate Recruitment), 
Pilkington Brothers Limited 
St. Helens, 

Lancashire. 
Please quote reference C.E.P./1 


E5677 a 





PLANT AND MACHINERY VALUER, with 
considerable practical experience in up-to-date 
detailed valuations (part-time considered), wanted by 
LEOPOLD FARMER & SONS, Surveyors and 
Valuers, 46, Gresham Street, E.C.2. All information 
will be treated in strict confidence. Envelopes 
marked Engineer. ES716 A 





PRODUCT DESIGN ENGINEER 

An experienced Engineer accustomed to 
working from Fundamental Data and with a 
flair for original design, is required by a Bir- 
mingham Company engaged in the manufacture 
of Steel Equipment and all types of Storage 
Equipment. Applicants up to 45 years of age 
should have a sound engineering training and a 
thorough knowledge of modern practice with 
regard to Materials Handling and Storage, &c., 
together with technical qualifications up to the 
H.N.C. standard. : 

This is a pensionable, progressive post offering 
interest, opportunity, and a good salary, to a 
man of the right calibre and background 
Applications, in confidence, stating age, educa- 
tion, experience and present salary, should be 
addressed to :- 

Works Manager —BOX No. E5748, “ The 
Engineer.” A 





PUBLICATIONS OFFICER required by the 
Institution of Civil Engineers. Experience in editorial 
practice, committee work and engineering desirable. 
Age 30-40. Salary about £1500.—Write, giving full 
particulars, to The Secretary, Institution of Civil 
Engineers, Great George Street, London, S.W.1 
(marking the envelope Personal and na 

A 





QUALIFIED ELECTRICAL ENGINEER 


A qualified Electrical Engineer is required by a 
Cable Manufacturer to co-ordinate the design, 
development and manufacture of new types of 
multi-core plastic-insulated power cables. Appli- 
cants must have some knowledge of the manu- 
facture of multi-core cables, but it is important 
that they should be familiar with the installation 
and regulations governing the use of such cables 
in distribution systems, particularly from the 
point of view of jointing. 


Applications will be treated in the strictest 
confidence.—Write, giving full details of age, 
qualifications and experience, to BOX No 
E5623, ** The Engineer.” 


A 


REQUIRED BY A LARGE GROUP OF 
COMPANIES situated on the South Coast. 
DRAUGHTSMAN, experienced in general civil 
engineering and pipe work for fuel oil installations. 
Write, giving full details of age, experience, salary 
required, &c.—Contributo’ pension scheme in 
operation.—_BOX No. E2358, “ The Engineer.” 


Classified Advts. continued on page 108 
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COMPANY 





MORE HEALTHY AND 
REALISTIC ORDER 
POSITION 


MR. J. W. GARTON ON 
BENEFITS FROM POLICY 
OF MODERNISATION 


The annual general meeting of The Hoffmann 
Manufacturing Company Limited was held on 
April 30, in London, Mr. J. W. Garton, J.P. 
(Chairman and Managing Director), presiding. 

The following is an extract from the statement by 
the chairman which had been circulated with the 
report and accounts for the year ended December 31, 
1958 : 

I pointed out in my general remarks last year that 
although we had a substantial order book we were 
already experiencing a falling off in the order intake. 
The order book continued to contract during 1958 
and one of the more important reasons was the cut 
in the Defence Programme and also there was a large 
liquidation by customers of stocks, which resulted in a 
reduced demand for special bearings. We found it 
necessary and unavoidable for a limited period to 
resort to some short time working in the earlier half 
of the year as well as having to make some adjust- 
ment to our labour force. Through this effort and 
reorganisation to meet the lowering and changing 
demand, we were quickly able to adjust ourselves and 
since then we have been reasonably fully employed, 
but this is not to say that work is easy to get unless it 
is at the right price and the ag quality and particu- 
larly with quick delivery. e have a more healthy 
and realistic order position and look to the future for 
the demand for our products with confidence. 

When these times occur and adjustments are 
necessary, it can only be done with a certain amount 
of hardship to a number of people and the good 
co-operation of the officials who look after the idbour 
side. I should like to say that these are the times when 
the good labour relations that have existed for many 
years are most helpful, and to thank all the people 
who have been responsible for their work and co- 
operation to this end. 


Financial Figures 

The profit of the Hoffmann Group for 1958, before 
taxation, but a all other charges, including 
Debenture Interest, amounts to £1,206,476 and com- 
pares with £1,291,746 for the previous year. Incorne 
Tax and Profits Tax absorb £581,474 against £644,720 
in 1957. The net profit of the Group for the year 
1958 after taxation is, therefore, £625,002, and 
compare with £647,026 for 1957. 

The wage award towards the close of the year has 
been borne by the Company and not passed on to our 
customers. 

‘ inti 

The question of the Ordinary Dividend has been 
given very careful consideration by the Directors and 
they recommend a Final Dividend of 244%, less tax, 
which with the Interim Dividend already paid of 
64%, less tax, makes a total of 31%, less tax, or a net 
distribution of £178,250, and this is substantially the 
same as the total distributed in the previous year, 
which amounted to £175,000 net. The Directors 
have decided to mark the Sixtieth Anniversary of the 
Company, which took place during the year under 
review, by paying a Special Sixtieth Anniversary 


Cash Bonus of 5%, less tax. The Board has also 
made provision in the Accounts for the payment of a 
Sixtieth Anniversay Bonus to the call und work- 


people. 
Capital Expenditure 

Orders for Capital Commitments at the 3ist 
December, 1958, amounted to £669,749. Since the 
close of the year an appreciable portion of this sum, 
in connection with the purchase of a Government 
Factory to which I referred last year, has been finally 
committed consequent upon negotiations having been 
satisfactorily concluded. 

I have referred on a number of occasions to the 
Board's policy of continually keeping production 
plant up to date by purchase of the most modern 
machine tools and essential maintenance plant. The 
large automatics mentioned last year have been 
installed, are in production and are enabling us to 
increase Our output, reduce costs and secure orders in 
very competitive circumstances. 


Subsidiary and Associated Companies 

Hoffmann Gloucester Limited has again made a 
most useful contribution to the Group turnover. and 
has had a successful year. Whilst that Company's 
trading conditions are essentially similar to the 
Parent Company, it was more affected by the reduced 
demand for aircraft bearings which are a feature of 
its production. There has a great deai of very 
valuable development work in special products 
carried out at the Stonehouse Factory in addition to a 
steadily increasing production of axle boxes for 
railway and other traction work. 

Hoffmann Tweedales Limited experienced very 
adverse trading conditions in 1958 and the low 
demand for its products reflected the very difficult 
conditions now obtaining in the textile machinery 
trade at home and abroad. Every effort is being 
made to help the position by extending the range of 
the Company's products. As will be observed fens 
the Accounts, a further repa: t of Capital, surplus 
to requirements, was made in the year under review. 

The report and accounts were 
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' 

| and development in connection with mech- 
' 4 anical handling plant for nuclear fuel, bulk materials 
; ' and wagon marshalling. Appointments would be at 
' staff level with profit-sharing and superannuation.— 
i Write, giving fal perticalars of ¢ walifications end 

' } to Chief Engineer, ACHAN A 

i | HENSHAW. Lid. St. Philip's, Bristol, 2. E2373 a 
Vi REQUIRED BY BRITISH FIRM IN INDIA, 










i} MECHANICAL ENGINEER with minimum of 
: two years’ workshop and drawing-office experience, 
preferably in diesel engines. Preference will be given 

/ to Indian national holding Engineering Degree.— 

Apply in writing to Alex. Lawrie and Co., Ltd., 
Dunster House, 37, Mincing Lane, London, E.C.3, 
giving full details age, qualifications, &c. E2397 a 


SALES MANAGER required by an East Anglian 

ne ty Company. Applicants should have had 

a thorough Commercial training with an engineering 

kground and must be fully competent of organis- 

| ing sales of capital goods in competitive home and 
overseas markets. Apply, giving fullest possible 

: details. —BOX No. E5692, “ The+=ngineer.” A 
; SALES REPRESENTATIVE with good technical 

’ qualifications in Structural Steel Design, having 


















ii | experience in this field and being able to interpret 
| specifications, &c., and negotiate contract conditions. 
: 
’ 







erritory would be Scotland and North of England 
i Age around 40. Pension scheme in operation and 
: } good salary to suitable applicant.—BOX No. E5692, 
: ; “ The Engineer.” A 
SENIOR DRAUGHTSMAN required for Design 
: Office. Work is of Electro-Mechanical nature and 
; duties would include specification writing to Govern- 
; ment contract requirements. Knowledge of modifica- 











































































tion procedure an advantage.—Apply, stating age 
and salary required, to S. G. BROWN LIMITED, 
Shakespeare Street, Watford, Herts. E2388 a 


SENIOR PIPING ENGINEER 
: required by an expanding engineering contracting 
Company engaged on many large projects for 
: ; the Oil Refinery and Petrochemical Industries. 
The successful applicant will be aged 35-45, 
| A.M.1.Mech.E., and with at least 15 years’ 
/ experience in dealing with pipework problems 
' ‘ appertaining to the above industries. 
| : ; A salary in the region of £2000 p.a. is envisaged 
{ } and only engineers with adequate experience 
; ; and capabilities need apply 
; Please write, giving full details, to General 
Manager.—-BOX No. E5754, “ The Engineer.” 4 





STEWARTS AND LLOYDS, LIMITED 
have a vacancy for a 
SENIOR 


in the Methods Department of their Tollcross 
Steel Foundry. Applicants should preferably 
have worked with both alloy and plain carbon 
steel castings, in the weight range up to 6 tons, 
but more important is a thorough practical 
: | knowledge of modern steel foundry methoding 
; —Written applications, giving full particulars of 
Education, Age and Experience, should 

addressed to The Manager, Personnel Services, 
Clyde Tube Works, Coatbridge. E5709 a 


<n my aa — 
~~’ » es preci 
~ Seer tt ari ammeee 


TRANSLATOR wanted for Switzerland. German 
French into English only. Interesting, permanent 
post for versatile, experienced man with all-round 
' : technical background. Polished English style 
; essential. Reply.—BOX No. E2392, “The Engi- 


Se 


- i neer.”” A 
; UNION CARBIDE LIMITED require for their 
; subsidiary Company’s Polyethylene Plant at Grange- 
mouth Three Graduate CHEMICAL or MECHANI- 
i CAL ENGINEERS. Industrial experience desirable 
; but not essential as training will be given in all 
; : sections of the manufacturing process. There are 
: good prospects for advancement and there is a 
: contributory pension scheme. Applications, includ- 
HW ing details of education, qualifications and experience, 
should be addressed to the Works co Gemec 

: Limited, P.O. Box 25, Grangemouth, Stirlin _ 
t 691 A 


VESSEL ENGINEER 


required by International Oil Refinery Engineers 
Must be A.M.I.Mech.E. standard, with design 
and workshop experience covering large columns, 
' ressure vessels, tanks and Heat Exchangers and 
| ‘familiar with British and American specifications 
and codes for the Oil Refinery and Petro- 
{ chemical Industries. 
rt ss Salary up to £1750 p.a., according to 
experience. 
bey Please write, giving full details—BOX No. 
' E5753, “ The Engineer.” A 





WORKS ENGINEER 


Long-established company requires a WORKS 

ENGINEER for its expanding factory in 

Colchester, engaged in the production of 

i collapsible tubes and other containers by impact 

: i extrusion. Age 28-38. Minimum qualifications 

| H.N.C., preferably A.M.I.Mech.E., and while 

Oe previous gee in the type of industry is 

not essential, candidates must have a minimum 

: of three years’ production and some proved 

' management experience in light engineering 

operations, including installation, maintenance, 
planning and services. 3 

The appointment is progressive and pension- 

. able, and should provide real scope for further 

ad t. Candidates should write, giving 

; brief details, to BOX No. E5723, “ The Engi- 

' neer.”” 





A 


WELL-KNOWN CIVIL AND MECHANICAL 
| ENGINEERING CONTRACTORS REQUIRE 
h RESIDENT QUANTITY SURVEYOR in Midlands 

area on mechanical contracts, minimum period 

24 years. le of site procedure in every branch. 

Position subject to permanency. | innuation 

scheme. Write, stating salary requi ving full 

details of experience.—BOX No. E5627, “The 

Engineer A 


” 
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JOHNSON, MATTHEY & CO., LIMITED, 


DESIGN ENGINEER 


Aged 23/33, with good drawing-office 
experience, is required for a Chief Mechani- 
cal Engineer’s office in Central London. 


CHIEF ENGINEER 
required by 
EVER-READY RAZOR PRODUCTS LTD. 


Colquhoun Ave., Hillington Estate, 
Glasgow, S.W.2. 

Applications are invited for the above post 
from Graduate Engineers who have several 
years’ experience in a post of major respons- 
ibility in the light electro-mechanical 
engineering field. The successful applicant 
will be entirely responsible for design, 
development and production of press tools, 
together with maintenance and ancillary 
engineering functions, and will have appro- 
priate section heads reporting to him. The 
Company operates a generous pension 
scheme and the salary will be entirely 
dependent upon the quality of the successful 
applicant, but will not be less than £1650 per 
annum. Applications should be marked 
Ref. EM/15. 


engineering services is essential. 


The work entails handling projects from 
the drawing-board through to construction 
and running in for production. 


Conditions of service include free lunches 
and an annual bonus, also a contributory 
pension scheme. Salary according to age, 
qualifications and experience. 

Write, giving full details of age, qualifica- 
tions, experience, &c., to the Secretary, 
Johnson, Matthey & Co., Limited, 78, 
Hatton Garden, London, E.C.1 
E5733 A E5738 A 








A sound practical training and knowledge of 


PROJECT 
DEVELOPMENT ENGINEER 


Tubewrights Limited, a wholly-ow 
subsidiary of Stewarts and Lloyds, Lid. — 
a vacancy for a_top-level Development 
Engineer to join a Develo; it team work. 
ing at Hitchin, Hertfordshire, in the struc- 
tural engineering field, with particular 

Pp on the employment of the hollow 
section. His special sphere will be the 
yen mrad hf Pp cig +-mg and the 

lopment of semi ully- i 
weld > ; y-aulomatic 


‘Good _ electro-mechanical qualificati 
backed by extensive theoretical and man 
tical experience of welding are essential 
Above all, he must have initiative, an 
—- mind and a bent for development 
work. 


Preferred age group—35 to 45 yea 
good salary will be paid cuaiatennionae -. 
age and experience. 

Apply : Tubewrights Limited, Ref. 28B 

ton House, 25, Buckingham Gate’ 
London, S.W.1. se Gem, 





ES737 a 








UNITED STATES POSITIONS 


for 


SCIENTISTS and ENGINEERS 


The WESTINGHOUSE ELECTRIC CORPORATION has a large number of openings for 


PHYSICAL SCIENTISTS 
ELECTRICAL ENGINEERS 


to work in the Solid State Device field. 

Positions are available at laboratories in the vicinities of Pittsburgh and Baltimore 

The programme includes fundamental! studies of crystal growth phenomena, investigations of 
the fundamentals of device fabrication techniques, studies of binary and ternary compound, 
creating and developing new solid state devices and complete electronics system design. 

These positions demand Ph.D. or equivalent personnel. 

Starting Salary : £3400 per annum and upwards plus transportation to location. 

Doctor Clarence Zener, Director of the Westinghouse Electric Research Laboratories, with 
other Westinghouse scientists, will interview applicants in London from Thursday, 21st May, 
onwards. 

Selected applicants not attending the London International Convention on Transistors and 
Associated Semi-Conductor Devices will be invited to London for interview. 

Those interested should send professional qualifications to Mr. H. R. Arnold, Westinghouse 
Electric International Company, 1-3, Regent Street, London, S.W.1. 

ES749 a 





TECHNICAL MANAGER 


A_ progressive Company specialising in 
Dredgebuilding, medium-sized Shipbuilding 
and Marine Engineering, invites applications 
for the post of Technical Manager. 

_ The position calls for technical qualifica- 
tions and leadership of a first-class order and 
will command considerable scope within the 
Company. 

__ Applicants must have had a basic training 
in marine i ing and should preferabi 
be around the age of 35/45. The qualifies 
tions required are g Bae Degree in 

ing, or an dinary Degree with 
M.O.T. Seagoing Certificate, or the equiva- 
lent in practice generally. 

It is essential that applicants should have 
thorough experience in the Design and 
Workshop Practice of Marine and Heavy 
Mechanical Engineering and should have 
had experience in controlling both Design 
and Production Drawing Offices. 

To the right man the post will carry a good 
salary, depending on qualifications and 
experience, with an excellent Pension Scheme 
and undoubted prospects for further 
advancement. 


Write in confidence with ful! particulars t 
BOX No. E5682, “‘ The Engineer.” —s a 








PROFESSIONAL 
ENGINEERS 


are required at the 
ATOMIC ENERGY RESEARCH ESTABLISHMENT, HARWELL 


for the following : 


Post 1. To assist an Engineer in running a workshop engaged on plant and rig manufacture, 

erection and maintenance. Work includes fitting, turning, welding, sheet metal work 

high vacuum and plumbing in a variety of metal and plastic materials. , 

Post 2. To assist an Engineer in running a Services Section (steam, water, gas and air supplies, 

heating, ventilating and air conditioning) ‘ 

Both posts involve investigations and preparation of schemes. Some practical experience in the 

fields stated is essential ; technical soundness and an analytical rather than empirical approach is 
required. An Engineering Degree would be an advantage. 


Salary : £845 (at 25) to £1315. Housing and superannuation schemes. 


Please send a POST CARD (specifying Post 1 or 2) to the Group Recruit t Offic 2 
A.E.R.E., Harwell, Berks., for details. ee 


E5696 a 


DEVELOPMENT DESIGN 
ENGINEER 


required by British Jeffrey- 
Diamond, Ltd., Wakefield. This is 
an important and_ responsible 
position and applicants should 
have a wide experience, particularly 
in hydraulics, and have attained a 
high technical standard. Applica- 
tions should be addressed to the 
Secretary, and state age, qualifica- 
tions and past experience. 


ES746 A 











A TRAINING FOR 
MANAGEMENT 


University graduates between 26 and 29 years of age, as yet uncommitted to 
any one career, are invited to consider application to a company prominent in 
industry, where the work is of unusually wide interest and the prospects of quick 
progress, in salary and status, are without question unique. In addition to a 
university degree, preferably in engineering but not excluding the mechanically- 
minded science or arts man, an essential qualification is a keen ambition to 
assume at an early age responsible, well-paid work in directing production in 
industry. The starting salary will be up to £1200 per annum and annual 
remuneration will reach £4000 within 8 to 10 years. Full details will be given at 
interview which can be arranged in London, Birmingham, Manchester or 
Glasgow. Please send brief particulars of age, education and experience to 
BOX No. E5712, “* The Engineer.” A 








DESIGN 
DRAUGHTSMAN 


An interesting vacancy has occurred, due 
to expansion, for a Draughtsman on the 
design of Special Purpose Machine Tools. 
Applicants of Higher National Certificate 
standard, should be capable of investigating 
requirements, making recommendations and 
following projects through to final comple- 
tion. First-class working conditions, pension 
scheme. Applications, stating age, qu2!if- 
cations and experience, to :— 

Personnel Manager, 


J. H. FENNER & CO., Ltd., 
Marfleet, Hull. 





E5732 A 
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GENERAL MANAGER 
required for 
IRON AND BRASS FOUNDRIES 
also 


COPPER SHOP 


Applications are invited for the position 
of General Manager for the established 
Heavy and Light Iron Foundry, Medium 
and Light Brass Foundry and Copper Shop 
engaged in all aspects of coil production and 
flat sheet and tube work. 

Applicants should have knowledge and 
experience of not less than one section of the 
organisation and be fully qualified to con- 
duct, supervise and expand the business. 
Age 35 to 40 years. Please state fully quali- 
fications, all past experience and salary 
required.—Write, 2242, Wm. Porteous and 


Co., Glasgow. 
E5620 a 





A SENIOR DESIGN 
ENGINEER 
is required by 
W. H. ALLEN SONS & CO., LTD., 
BEDFORD, 


for interesting work on naval turbines 
and other important industrial plant. Good 
academic qualifications are required, such as 
a University Degree or equivalent. Previous 
experience of gas turbines preferable, but not 
essential ; ho a good basic knowledge 
of aerodynamics and thermodynamics is 
necessary. Successful spplleet. will be 
working in a smal] team on a wide variety of 
problems 


engineering associated with aero- 
dynamics, mechanical design 
Preferred age range is 25-35. 


and assistance is given with removal expenses 
where necessary. 

Applications to the Personnel Manager, 
quoting full details of education, qualifica- 
tions, experience, stating age and present 


salary. 
BS610 a 


CHEMSTRAND LIMITED 


have a vacancy for an 


INSTRUMENT ENGINEER 


to control the Instrument Department and 
organise and operate scheduled inspection 
and maintenance of instrumentation through- 
on - new factory at Coleraine, Northern 
relan 


Applicants should be professionally qualified 
Engineers with adequate experience of 
instrument work in the chemical or allied 
industries. Electrical engineering experience 
an advantage. 
This is a career appointment with generous 
Starting salary, pension scheme and other 
big Company benefits. Moving expenses 
paid to Northern Ireland. 
Please apply in confidence with brief per- 
roy f and career details and current salary 
tot 
Staff Personnel Manager, 
Chemstrand Ltd., 
8 Waterloo Place, London, $.W.!, 
quoting reference 1.E.2. 


E5701 a 














POWER RECTIFIER DESIGN 


(a) ENGINEERS. Due to expanding business, a large electrical manufacturing 
firm in the Midlands requires Assistant Design Engineers for rectifier work. 
Previous rectifier experience not essential, but applicants should have degree 
(electrical) or equivalent, and some practical training. Work involves mercury 
arc and semi-conductor rectifiers and application engineering of all kinds, with 


scope for wide experience and interest ; 


good salary and prospects. Pleasant 


residential area, ample housing, excellent educational facilities. 


(6) DRAUGHTSMEN also required for same business. 


experience electrical apparatus. 


Apply, with full particulars, to BOX No. E5689, * 


Must have previous _ 


The Engineer.” 














SITUATIONS WANTED 


CAMBRIDGE GRADUATE ENGINEER with 
workshop and drawing-office experience requires 
post as Technical Representative, preferably East 
Anglian area.—BOX No. E2395, “* The Engineer.” 8 


SALES PROMOTION.—Engineer, general engi- 
neering background and commercial experience, 
knowledge overseas, German, French, ae 
Sales Promotion ability, seeks change.—BOX 

E2393, “* The Engineer.’ “7 


BUSINESS OPPORTUNITIES 


GRINDING WHEEL MAN UFACTURERS— 
Belgian—desirous appointing STOCKIST-DIS- 
TRIBUTORS on commission basis in following 
areas. Glasgow, Newcastle, Manchester, Birming- 
ham, London. Write in confidence, statin — 
available, experience, oeates terms. 

4, Blomfield Street, London, E.C.2. E383 Oo 
BELGIAN METALLURGIC FACTORY of 
middle importance wants to enter into connection 
with British firms desirous to collaborate or to take 
an interest in manufacturing material in European 
Common Market. Write to Journal.—BOX No 
E5750, ** The Engineer.” oO 


BUSINESSES and PREMISES | 












































require 


ELECTRICAL AND MECHANICAL 
ENGINEERS 


preferably Graduates up to 35 years, with an engineering appren- 
ticeship in manufacturing or the electric supply industry, and 
possessing a knowledge of Drawing Office practice for senior 
positions in the Technical Department of the Company’s 


Accessories Division. 


This Division is concerned with 
range of products associated with 


the manufacture of a wide 
electricity generation, distri- 


bution and utilisation, and is undertaking a considerable pro- 
gramme of modernisation and development. 


Appointments will be at attractive salary levels with excellent 


Prospects for advancement. 


Applications to be addressed to : 


Works Personnel Officer, 
(Ref. P.556), 


BRITISH INSULATED CALLENDER’S CABLES, LTD., 
PRESCOT, LANCS. 


BS730 a 





DORCHESTER 


Busy Market town which will now include 
the new important Government Nuclear 
Industrial set-up. 

“Daily Telegraph,’ Friday, April 17th, 

state :-— 

“ The housing problem which might have 
been the biggest source of bitterness is being 
handled adroitly in most cases. The Dor- 
chester area expects to have 5000 atomic 
workers eventually at the Winfrith Heath 
establishment. The newcomers will then be 
integrated without figuring on the town's 
waiting list for council houses. 

“ Most of the civic leaders involved admit 
freely that the developments on their doorstep, 
once an alarming prospect, are now a boon.”’ 

Fine shop to let amongst the following 
multiples :— 

H. Samuel 

Lennards 

Hepworths ' 
Freeman Hardy & Willis 
W. H. Smith 

Lawleys, 

etc., etc. 

Reasonable rental to established muitiple 
(No premium). 

Write, Chairman, Land Improvements 
Ltd., 72/76, Old Christchurch Road, 
Bournemouth. E5681 L 
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FOR HIRE 


Lavras STEEL. Beatin Masts (light and 
‘or immediate hire.— 


heavy), 30ft. to 150ft. eww, -L, 
Beliman’s, 21, Hobart House, Grosvenor Place, 














S.W.1. (Phone, SLOane 5259). B103 x 
AGENCIES 
AN EXPERIENCED AND WIDELY 


TRAVELLED SALES ENGINEER and Execu- 
tive, resident in Sussex, having a very extensive 
connection with Engineers, Foundries and other 
users of metal products, oe his services as Agent 





to Manufacturers di ion in Southern 
——< Own office ost afl, ~—BOX No. E2385, 
a Engineer.” D 


AGENT REQUIRED who has connections for 
rae! Fabricated Steel Work (Tanks, Chimneys, 

) ite or works manufacture.—BOX No 
E2394, “* The Engineer." D 
LIVE WIRE INDEPENDENT SPECIALIST 
ENGINEERING on would like two more 
Agencies in this field (non-competitive), in Lancs 
and the North- Weat Extensive a. both 
Works Management and Sales, in General Engineer- 
ing, Foundries and Arc Welding. Commission, 
small retainer, and exclusive territory basis.—BOX 
No. E2396, “* The Engineer.” D 


SUB-CONTRACTING | 


CASTINGS.—We can save your porous castings, 
ferrous or —— by an a nxt jonegnation 
process ; samp approved 
South "Harrow Viaduct, 
Harrow, Middlesex (Phone Byron 1178). E109 mw 
yy a AND b Am it 
up to 8 y 6ft. or diameter.—. AGE 
BROS. KNOTTINGLEY). Ltd., The ae. 
Kacey, Yorkshire (Telephone : ry 
2743/4). E116 mw 
PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engi 
shops and a invite enquiries for’ General 











jr cme Structural and Platework, from firms 
ve plant made to their own desi and 
bo 2 E751 mw 
WELL-EQUIPPED AND _ ESTABLISHED 


Medium Heavy Engineering Works, situated between 
Southampton and Bournemouth, requires further 
Contracts for the Oil, Chemical and Civil Industries, 
i.e. Fabrication, Machining, &c. Apply.—BOX 
No. E2386, ‘* The Engineer.” : MW 
DRAWING-OFFICE.—Capacity for Design 
Detailing and Traci Specialists in Technical 
Illustrating. Old-esta lished firm who do work 
omg on oh the British Isles. Associated Engineer- 
Arcade Chambers, Eltham, §.E.9 
Gashees ; ‘ELT 2233/4). E2398 mw 





PATENTS 


THE PROPRIETOR oF BRITISH PATENT 

NO. 705,948, entitled * Releasa Torque Trans- 

mitting Apparatus,” offers same for Licence or other- 

wise to ensure practical working in Great Britain.— 

3 Sa Stern and Carlberg, 14, E. 
Boulevard, Chicago, 4, Illinois, “—s. m 

4 














MACHINERY Etc. WANTED 


DOUBLE COLUMN VERTICAL BORING 
AND TURNING MILL. Minimum requirements, 
4ft. table, Sft. swing, 3ft. 8in. height under cross 
rail, 32 r.p.m. top speed. A two-ram machine is 
— ; one ram and mounting for second ram 
be sufficient. A 6ft. Colburn machine is pre- 

os but any machine up to this size will be con- 
dered.—-Send full specification, incl year of 

ps oa ‘acture, condition and price, TUB LTD., 
EAGLE WORKS, KIRBY MUXLOE, NR. 
LEICESTER. E5699 F 














FOR SALE 











FOR SALE OR HIRE 
ANDREW BARCLAY ana EL CLABES 
Saddle _ ee coupled Locos, standard 
Bifiis. 160 Ib. pressure, built 

43. “Avalabe i ant cae 
JAMES DIXON, CENTRAL WORKS, 
BURNLEY Y (ek 2142). E5636 G 








BLACKPOOL, LANCS. 


1,335,200 sq. ft. Site Area 584 Acres. 
Clear and spacious floor area of 800,000 

sq. ft. in Main Building, with First Floor 
Office Block. Canteen. Central Heating 
All Services 








By Order of the Minister of Supply. 


‘. 


Modern Railside 


SINGLE STOREY FACTORIES 


To Be Sold or Let 
(might divide) 


WIGAN, LANCS. 
294,000 sq. ft. Site Area 17 Acres. Two- 
floor Block. Canteen. Works 
Buildings provide good clear production 
space. Central and process steam 


All Services. Vacant Possession. 


HENRY BUTCHER & CO. 
Auctioneers, Surveyors & Valuers, 
73, Chancery Lane, London, W.C.2 
Tel.: HOLborn 6411 


ES711 1 











Classified Advts. continued on page 11° 
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FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 800-ton Indenting Hydraulic Press, platens 
Sft. 4in. by 4ft. 4in. and Sft. sin. by 4ft. I4in 
with pump and motor 

Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors 

Fielding 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available) 

Fielding 100-ton ditto, 4ft. to 5ft. stroke, with pumps 
and motors 

Two 73ft. 4in. by 5ft. Kilns or Dryers, with Crofts 
Reduction Gear and 27 h.p. motor 

Iwo 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motor 

Available at low prices ex present sites to save cost 
of bringing into stock 


FRED WATKINS (ENGINEERING) LTD., 
COLEFORD, GLOS. EISI G 





HYDRAULIC FORMING AND FORGING 
PRESSES 


3000-ton Down-stroke PRESS for HEAVY PLATE 
FORMING AND BENDING. 3 rams ; admitting 
10ft. 6in. between columns ; bed 16ft. by 8ft 
2000-ton Down-stroke FORGING PRESS  Sft 
stroke ; bed 8ft. 6in. by 8ft daylight 11!ft 
1000-ton Down-stroke FORGING PRESS 
Wellman, bed 7ft. by 6ft daylight 9ft 
475-ton FLANGING PRESS by Hugh Smith. table 
10ft. dia., 4 vice rams 
REED BROTHERS (ENGINEERING) LTD 
Replant Works 
Woolwich Industrial Estate 
London, S.E.13 
Telephone : Woolwich 7611 
E4700 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “* Romney’ 
Huts, 35ft. wide, and ** Blister" Hangars, 86ft. 6in 
and 9Ift. wide These buildings are in various 
lengths and comprise steel framework with gal 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel.: Bexleyheath 305) 
Fli3G 
WE HAVE FOR DISPOSAL ONE SECOND- 
HAND GAS-FIRED STOVE ENAMELLING 
OVEN, 80ft. long by 10ft. wide by 8ft. high (interna 
dimensions), reference 8.3284. This plant is in good 
condition. We will consider an offer for plant as 
standing, that is, to be dismantled by purchaser 
All replies to Chief Buver—-Vono Limited, Tipton, 
Staffordshire E2381 G 


THE 


FOR SALE 


600 


ECONOMIC BOILERS 
Iwo DANIEL 


ADAMSON horiz. double-pass, 
10ft. 6in. dia, by 16ft. by 20ft. 8in., 


excluding 


smokebox. Evap. 14,400 Ib./hr., 160 p.s.i. With 
feed pumps, chimney, grit arrestors, induced 


draught fans. Ideal for oil-firing 


GEORGE COHEN. 


SONS AND CO. LTD 


WOOD LANE, LONDON, W.12 


(Shepherds Bush 2070) 


STANNINGLEY,. Nr. LEEDS 


(Pudsey 2241) 


E209 G 





INCLINED BAND CONVEYOR 


by Marshall Conveyors, Ltd., in 1951, 


lift. long 


by 2ft. wide, with grip rubber-faced band running 


on ball bearing rollers, rises approx. 4ft., 


complete 


with geared motor drive, is in good condition 


MESSRS 
37, Station Street. Nottingham 


BOOTS PURE DRUG CO. LTD 


(Mr. R. D. Sykes, Engineers Department), 


Telephone, Beeston 25-4861, extension 39 
ES 


744 G 





FOR SALE 


LANG 1S5in. centre by 23ft. GAP BED 


LATHE; admit 16ft. between centres ; 


47in. by 12in. in gap 


F. J. EDWARDS LTD., 
359-361 EUSTON ROAD, 
LONDON, N.W.1 
(EUSton 4681 and 3771) 


swing 


E5676 G 





FOR SALE 
RAILWAY TURNTABLE 


For Sale-—Mundt type standard gauge turntable, 
65ft. long, carrying capacity 150 tons approx. 


WATER CRANE 
3000 gallon water crane 
TURNOUTS 


Twenty 1 in 8 turnouts in 75 Ib. F.B. rail ; inter- 


changeable to suit L.H. or R.H. 
All these items are in excellent condition. 


Apply: EAGRE CONSTRUCTION CO., LTD., 


East Common Lane, Scunthorpe, Lincs. 
4513). 


(‘Phone : 
EIs0 ao 


ENGINEER 


FOR SALE 








BESCO Size No. 12 Slip Roll Type B., 804in. by 
34in.. Hand or Power Operated Geared Bending 
Roller. hand operated friction drive for forward 
or reverse motion, the top roller swings out to 
enable cviinders to be withdrawn, capacity in 
mild steel 12 S.W.G 

WESTON Model 400/100 Double Sided Friction 
Screw Press of welded steel plate construction, 
arranged motor drive for 400/3/50, pressure 
exerted approximately 120 tons, maximum stroke 
Ilin., diameter of screw with four starts 6}1n., 
weight approximately 5 tons 8 cwt 

RUSHWORTH Power Operated Double Geared 
Open Ended Guillotine Shearing Machine, Over- 
crank type, arranged for self-contained vee rope 
motor drive, suitable for 380/440/3/50, capacity 
in mild steel 4ft. by 4in., weight approximately 
50 cwt 

BIGWOOD Type PBC. 4-Roll Motorised Plate 
Bending and Straightening Machine, three rollers 
set pyramid fashion for bending and additional 
fourth roller for flattening, arranged motor drive, 
440/3/50, capacity 4ft. by jin., length of rolls 
§3}in., weight approximately 90 cwt 

NEW TYPE M Model P.S.SA. Pedestal Spot 
Welding Machine, with automatic electronic 
timer, foot treadle operation, standard electrics, 
400 volts, 50 cvcles, nominal kVA, 5 

New BRUECK Type 20/1600, All Steel Motorised 
Press Brake. geared steel plate construction, 
arranged motor drive for 400/440/3/50. maximum 
pressure exerted 20 tons, former capacity 63in. by 
in., weight approximately 36 cwt 

New MUBEA All Steel Construction Bar and Angle 
Shear, enclosed flywheel and gears, motorised for 
400/3/50, Model KSG.100, capacity round and 
square bars 2in., flat iron 10in. by }in., S4in. by lin., 
angles up to 4in. by 4in., Sin. by 0°42Sin., tee 
iron Sin., beams 6in., channels 6in., length of 
blades 12jin 

Photographs of the above are available 

Very favourable Hire Purchase terms can be obtained 

MACHINE TOOLS, NEW AND USED 
Of Every Description Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD 
LONDON, N.W.1 
Telephone EUSton 4681-3771, 


and at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 


Telephone Central 7606-8 £207 G 





ONE 10-TON ELECTRIC LUFFING AND 
TRAVELLING JIB CRANE by Cowans, 
Sheldon and Co., Ltd. SOft., maximum radius of 
iib, maximum lift above rail level 45ft., motorised 
230 volts d.c. 


May &. 1959 
FOR SALE 





CONVEYOR EQUIPMEN? 
a Comprising :— 
One Slat Conveyor, 3ft. 6in. wide by centr 
horizontally rising 2in. per foot to 4f one aan 
To handle 7 tons total load, spe 40ft on 


minute. Complete with driving ass¢ “ae 
reduction gearbox and 15 h.p. el motor 
400V., 3 phase, 50 cycles. . 
One Slat Conveyor, 3ft. 6in. wide by 3 centr 
horizontal throughout, speed SOft salon 
complete with driving assembly, w eductin 
gearbox and 74 h.p. electric motor, 400V__ 3 when <j 
50 cycles. m 
One Interconnecting Twin Roller Conveyor with 
double run of pressed steel ball bearing rollers 
2tin. dia. by 18in. long and 14 gauge, comprisin 
2 off 90 deg. curves 8ft. outside radius, 2 of sft 


straight lengths, | off 11%. ditto, and 1 off 334 
ditto Py 
The above equipment supplied and erected by 
ROWSON DREW & CLYDESDALF in 1948 
was taken out and stored in 1956. Further details 

available on request 


MESSRS. BOOTS PURE DRUG CO. LTp 
37, Station Street, Nottingham 
(Mr. R. D. Sykes, Foeineers Department) 
Telephone : Beestcn 25—4861, extension 39 
ES745 « 








JOHN CASHMORE, LTD., 


NEWPORT, MON. E154 c | 


_ 


ee ge 


er Ab AA 









YOU'RE ON 
YOUR TOES 
when you 


remember 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 











Bern wees 


J. & T. LAWRIE LIMITED 


arteries of 


industry 


As the development of world resources accelerates— extra shipping, 


refinery investment, industrial expansion, nuclear 


applications 


Top quality pipework ? 


the demand for top quality pipework increases. 





That’s where Lawrie’s step in. 


For many years we have been producing fabricated 
pipework to B.S. and A.P.I. standards, our 

welding is approved by Lloyd’s and other inspecting 
authorities, and we are on the approved 

list of pipework contractors to the U.K. Atomic 


Energy Authority. 





PUT YOUR PIPEWORK PROBLEMS TOWRA GN 





















































- LIVINGSTONE STREET - 


CLYDEBANK - 


SCOTLAND 


Tel: Clydebank 2/7!/2/3 


and associote compony William Wilson & Sons (Port Glasgow) Ltd., East Bay Industrial Estate - Port Glasgow. Telephone: 41050. 


London Office: 34 Victoria Street, London, S.W.1. 


Telephones: ABBey 4937 and 1847. 





















Ma‘ iY 
FOR SALE 





FRED WATKINS 
(ENGINEERING), LTD. 


STEA ROILERS.—Cochrane Vertical (New), 
" 8 aft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 !b. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia Economic 4ft. to 11ft. 6in. dia., including 
f. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 

300 reconditioned Vertical Crosstube, all sizes. 


motorise 
and capacities. 

200 AIR RECEIVERS, stocked up to Oft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain lorry 
mounted, 30ft.-70ft. extendible jib ; 10-ton 33 R.B. 
track mounted, 40ft. jib; 84-ton Ransomes 
Diesel/Electric, 21ft. jib; 6-ton Coles Diesel/ 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids ; 4-ton Coles Diesel/ 
Electric, solids, 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3). 

OVERHEAD CRANES.—40-ton Babcock, 4O0ft. 
span, 400/3/50, “‘ Goliath” ; 30/5-ton Adamson, 
42ft. 3in. span, 400/3/59; 20/6-ton Vaughan, 
42ft. 3in. span, cab type (6) ; 20-ton King, 42ft. 3in. 
span, 400/3/50 ; 15-ton Morris, 35ft. span, hand 
operated ; 10-ton Morris, 45ft. span, 36ft. lift ; 
10-ton Morris “ Goliath,” 40ft. span, 400/3/50 ; 
10-ton Vaughan, 23ft. 6in. 400/3/50 ; 
10-ton Vaughan, 21ft. span, 44ft. lift; 74-ton 
Wharton, 25ft. span, 400/3/50 ; 5-ton Henderson, 
24ft. Tin. span, 1946; 5-ton Morris, S8ft. span, 
hand operated; 5-ton Royce, 2-motor crab, 
440/3/50 ; S-ton King, 29ft. 3in. span, power 
hoist, hand travel ; 5-ton Morris, 28ft. 6in. span, 
power hoist, hand travel; 4-ton Morris, 19ft. 
span, 220V., d.c. (3) ; 3-ton Adamson 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 
(2); 2-ton Morris, 18ft. span ; 2-ton Vaughan, 
27ft. 6in span, 2-motor ; majority of the above 
are unused. 

DERRICK CRANES.—7-ton Rushworth hand, 
30ft. jib ; 5-ton Wilson Electric, 70ft. jib ; 14-ton 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jib ; 10-ton Coles steam, 40ft. jib ; 16-ton Grafton, 
34ft. jib, diesel conversion ; 8-ton Wilson steam, 
35ft. jib ; 5-ton Grafton, 35ft. jib, diesel conver- 
sion ; 5-ton Smith, SOft. jib (2); 5-ton Cowans 
Sheldon, SOft. jib. 

LOCOS.—Fowler diesel, 150 h.p. (2); Ruston 
diesel, 80/88 h.p., new 1942; Bagnall I4in. by 
22in., two oil fired, one coal ; Peckett steam, 7in. 
by 12in., 1941 ; also 3 miles track, 24in. gauge, 
Bogies, Turnouts, &c. 

STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black, new ; SOOOft., 8in. seamless ; 
1000ft., 12in. seamless ; 5OOft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; 5O00ft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, 
sectional steel and cast iron up to 50, gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 

‘ .; Robertson Straightening Rolls, 

8ft. Gin. } Berry Bending Rolls, 7ft. by 4in.; 

Tangye ton Hydraulic Vertical Straightening 

Press, I5ft. by 3ft. table ; Herbert 3ND Miller, 

6lin. by 1Sin. table ; Pels Punch and Shears, jin. 

capacity ; - Sag ae and | cwt. Pneumatic 
Ss 5 apering Press; Bonn 

Hydraulic Tube Bender up to 20h. by 4in. bore ; 

Bigwood _Bendi 8 and Straightening 

Machine up to 12in. by 6in. R.S. Joists; two 

40kVA. Spot Welding Machines ; Wire Drawing 

Machine, 3 die up to gin. copper ; 50kW. Electric 

eae 1000 deg. Cent., chamber $4in. by 30in. 


SLING ENGINEERING WORKS 
COLEFORD, GLOS. 
"Phone : Coleford 2271/2. E106 a 





AIR COMPRESSOR SETS IN STOCK 


200 c.i.m. ALLEY & MACLELLAN Series 23B, 
— No. 3, 2 stage, vee rope drive. 
330 cfm. BROOMWADE EH241, single stage, 
uns one ah motor. New 1950. 
motors. New 1950, sansa etek fiaealatacaoe: 
. (2 Sets available.) 
540 cfm. INGERSOLL-RAND Type XVH, 
om Stage with 105 h.p. slip-ring motor. 
c.l.m. DITTO, with 130 h.p. slip-ring motor. 
All 100 Ib. working pressure, 
Receivers, Aftercoolers, &c. 
LOW PRICES FOR QUICK SALE. 
G. E. SIMM (MACHINERY) LIMITED, 
Broomsgrove Road, Sheffield, 10. 
E5708 G 





leave FOR SALE 

oi AM TURBO-ALTERNATOR UNIT WITH 

at OK IATED BOILER. 

AB K & WILCOX C.T. BOILER : 3805 sa. 
t & surface with superheater, 500 Ib./sq. in. 
and 700 deg. superheat. Lime Soda 
ening Plant, capacity 600 gallons/hr. 


te ater 
" L!ITAN-VICKERS BACK PRESSURE 
= Impulse pass-out type, 7 stages, 
o, eam at 500 Ib./sq. in. and 700 deg. 
” rect geared to a 750kW. (938kVA.) 
C with direct coupled exciter. 
5 Panel switchboard and instru- 


TU 

a ‘E. Double Girder Type, hand 
Fo. S tons. Span 2ift. 8in. 

B ulars apply to: The Secretary, 


pre 
Wa 


5 


D 8/32, Upper Pembroke Street, 
26 G 





THE 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 





Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 





GSTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 
Sites, London 


JOHN FOORD 
& COMPANY 
VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1. 


Telephone : 
Monarch 3422 (8 lines) 





56, 


VICTORIA 2002/3/4 
Established Over a Century 








FOR SALE 











HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
All kinds of Hydraulic Equipment in Stock. 


THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 
East 1844/5. Ellic 





MOBILE CRANE.—Unused 24-ton Diesel by 
Herbert Morris, Ltd. As new. 25 cwt. lift at 
10ft. 9in. maximum outreach. £1610 (half list price.) 
—DAVIES, 20, Whiteladies Road, Bristol, Seca 
G 


ENGINEER 


AUCTIONEERS & VALUERS 
Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 
LONDON, E.C.3. 





lil 
AUCTIONEERS & VALUERS 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


2, L. JUDSON, F.R.I.C.S., F.A.1. 

8 BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. S. CHEAVIN, F.A.1. 

G. EB. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 











Telephone : ROYAL 4861 Telephone : HYDE PARK 8844/5/6 (3 lines) 
a. 
By Order of the Minister of Supply 
SALES BY AUCTION 

Main Location Auctioneers 
May 12 Miscellaneous stores M.O.S. Storage Depot, WALKER, WALTON & 
Ruddington, Notts. HANSON (Dept. L), 
Byard Lane, Bridlesmith 

Gate, Nottingham. 

(Tel. : 54272.) 

May 22 Miscellaneous stores, General Stores Sub HARRISON & HETH- 

including Depot, Longtown, Nr. ERINGTON, LTD. 

Carlisle. (Sale at County (Dept. L), Botchergate, 

Hall, Carlisle.) Carlisle. 
(Tel. : 26292/3.) 

Platform and counter weighing machines and scales ; platform trucks ; large 
quantity of engineers and carpenters’ hand tools ; aluminium saucepans ; 
kettles ; brushes ; cardboard boxes and packing cases ; sisal rope ; asbestos 
jointing sheeting ; wooden trestles ; stove and lamp wicks ; screws ; rivets ; 
bolts, etc, 

May 26 Vehicles and miscel- M.O.S. Storage Depot, DIXON & WALLACE, 
laneous stores Bowhouse, Hurlford, Nr. LTD. (Dept. L), Bank 

Kilmarnock Buildings, Graham 
Square, Glasgow, E.1. 
(Tel.: Bridgeton 2447.) 
May 29 Miscellaneous stores Command Ordnance WOOLLAND, SON & 
Depot, Coypool, Marsh MANICO (Dept.  L). 
Mills, Plymouth. (Saleat Kinterbury House, St. 
Kinterbury House.) Andrews Cross, Ply- 
mouth. 

(Tel. : 65356.) 

June 2-5 Vehicles, lifting and M.O.S. Storage Depot, WALKER, WALTON & 
earth moving equip- Ruddington, Notts. HANSON (Dept. L), 
ment, motor cycles, Byard Lane, Bridlesmith 
etc. Gate, Nottingham. 

(Tel.: 54272.) 
June 3 Miscellaneous stores Northern Command BARTLE & SON (Dept. 
Ordnance Sub Depot,  L), 50-52 Merrion Street, 
Barlow, Nr. Selby, York- Leeds, 2. 
shire (Tel.: 2.0898.) 
June 10 Machine tools and Technical Stores Depot, SHOULER & SON 
miscellaneous stores Old Dalby, Leics. (Sale (Dept. L), 1, Norman 
at Melton Mowbray.) Street, Melton Mowbray, 
Leics. 
(Tel.: 3081.) 

June 16 Machine tools and M.O.S. Storage Depot, J. H. NORRIS & SON 

miscellaneous stores Byley, Nr. iddlewich, (Dept. L), 9%, Albert 
Cheshire. (Sale at New Square, Manchester, 2. 
Islington Public Hall, (Tel.: Blackfriars 8373.) 
Ancoats, Manchester.) 
June 19 Miscellaneous stores Returned Stores Group, FENN, WRIGHT & CO. 
Reed Hall, Colchester, (Dept. L), 146, High 
Essex Street, Colchester, Essex. 
(Tel.: 3171.) 
Applications for catalogues, available 14 days prior to date of sale, should be made only to the 
auctioneers shown above (price of catalogue Is., P.O. only). 
SALES BY TENDER 

1. Approximately 2,200 tons miscellaneous BAILEY BRIDGING components including stringers 
button and plain, pins panel, ramps, transoms, etc., located at Long Marston, near Stratford- 
upon-Avon, Warwickshire. 

Tenders must be submitted by 20th May, 1959. 

2. Universal, horizontal, vertical and plano millers ; jig borers, gear shapers and hobbers, centre 
lathes, die-sinkers, drills, horizontal borer, tool and cutter grinders, honers, slotters, thread 
grinders, hardness testers, tappers, etc., located at Yeadon, near Leeds, Yorkshire. 

Tenders must be submitted by 27th May, 1959. 
Applications for Tender forms, stating which Tender is required, should be made to the 
ar cs of Supply, Directorate of Disposals First Avenue House, High Holborn, London, 
Cl 
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FOR SALE 











FOR SALE.—6 tons capacity, All-Electric Radial 
Travelling Cableway by J. M. Henderson. Span 
1220 feet, head mast height 120 feet, tail mast height 
17 feet, with electric travel over arc of 70 deg., 
operating depth 250 feet.—A vailable after September, 
1959, from The Croft Granite, Brick and Concrete 
Co., Ltd., Croft, Nr. Leicester. El44G 


MORRIS Slewing Mobile Cranes, 2 tons or 4 tons 
capacity, in first-class order. From £1900.—BOX 
No. E2390, “‘ The Engineer.” G 











FOR SALE 











HELLER PLANO MILL—approximately 1944, 


very little used. Horizontal head, 18ft. by 4ft 
overall, 33ft. 6in. main Price £2500.—Tele- 
phone: Bourne End 1680. E2391 G 


FOR SALE, Two High Efficiency GAS BOOSTERS, 
12in. inlet, 14in. outlet, by Keith Blackman, Ltd.- 

Two 14in. bore Gas Governors—Three 14in. bore 
Flan Gas Valves.—Write, 2943, Wm. Porteous 
and Co., Glasgow. ES705 G 


ae ee 








LE 











“~ 


112 THE ENGINEER May 8, 1959 


outperforms 
machines of 
greater size 
and power 





YARDAGE BOOSTING FULL REVERSE TRANSMISSION 


The BTD-20’s full-reverse transmission cf 2 double ‘dozing-cycle make this crawler capable of enormous productive capacity 
and unrivalled operational flexibility. The BTD-20 is the most 


advanced crawler tractor of its size and it’s easy to see why. But 
don’t just take our word for it, make a date with your nearest 
International Construction Equipment dealer now! He’ll be 


speed. With a single sweep of the arm you can change gear in 
either direction—go forwards or backwards in any one of six 
speeds; ‘doze at 1.5 m.p.h. with 24,500 pounds of push behind you, 
then back out at 8.4 m.p.h. A normally aspirated Rolls-Royce 
6-cylinder 124 h.p. diesel engine and hydraulic-power steering glad to show you how the BTD-20 can boost your production. 
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| International 


CONSTRUCTION EQUIPMENT DEALERS IN GT BRITAIN ANDO N IRELAND 











JAMES BOWEN & SONSLTD 
EDINBURGH, GLASGOW & ABERDEEN 











R. CRIPPS & COLTD 
NOTTINGHAM, MANCHESTER & SHILDON 







SAVILLE (TRACTORS) LTD 
LONDON, STRATFORD-ON-AVON 
CARDIFF & BELFAST 








WESTERN CONTRACTORS SERVICES LTD 
BRISTOL 


International CONSTRUCTION EQUIPMENT 


THE FINEST ON TYRES AND TRACKS 






INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED - HARVESTER HOUSE : 259 CITY ROAD : LONDON eci 
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TRADE MARK a eee 
Our Catalogue shows many items of Equipment designed to save 
you money. The 17 Turntables, for instance, are of 5 types:—Low, 
ballbearing : Tilting: Powered, Electric or Air: Hydro-pneumatic lifting. 





The 15 sizes of Liquid Containers are made in 6 standard forms :— 
Outlet, top or bottom: Stirrer, hand, air or electric operated. High 
Pressure type for solids. 

Air Rectifiers are made in 20 sizes and types, ranging from a small 
attachment to fit between gun and hose to the other extreme——— 
a Mains Filter of 750 c.f.m. capacity. 



















Makers of Spray Guns; Air Compressors; Water Wash etc. Spray Booths; 
A E RAS P RAY ASS '@) Cc l AT E D LI M iT E D Conveyors; Infra Red etc. Stoves; Automation Equipment. 


Head Office & Works: NECHELLS, BIRMINGHAM,7 82, VICTORIA STREET, LONDON, S.W.1. Phones: ABBey 5095-5096. 
Phones: EASt 1671-4, etc. Also at Glasgow, Manchester, Belfast and throughout the world. 
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A CHALLENGE 








TO THE | 
WORLD! | 


6) 


GOLDEN 
JUBILEE 











THE ARMSTRONG OFF-THE-SHELF ACTUATOR 


The unparalleled convenience of a first-class hydraulic circuit, bought “off-the-shelf” at low cost and installed by the use of 
elementary engineering knowledge, simple instructions and a few stock embodiment items. This represents the Armstrong 
Actuator’s challenge to the world. 

Only the Armstrong Patents Company, because of its unique position in the field of hydraulics, could offer an Actuator of this 
quality at the price. The Armstrong Actuator is a perfect piece of hydraulic engineering (it has the right pedigree! ). It does 
away with the need for heavy or complicated linkages, giving smooth, positive action with none of the troubles associated 
with links, levers or cams. Once installed and charged it will function efficiently for as long as the machine or structure in 
which it is embodied. The Armstrong Actuator can be used in power circuits or manually operated circuits. 

Illustrated literature containing more specific information on the Armstrong Actuator is available. 


Please ask for Sales leaflet AP/L.51/1 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKS. 
Tel.: BEVERLEY 82212 
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Singleness of purpose and years of experience lie behind any 
apparently effortless performance. 

And so it is with springs. 

It’s taken for granted that Salter Springs will keep on and on, 
doing their job with smooth precision—indefinitely. 

But it has taken nearly two centuries of skill and devotion to 
achieve so great a reputation for reliability that—ironically 
enough—the greatest compliment paid to Salter Springs is 
that you can forget them ! | | 
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GEO. SALTER & CO. LTD - WEST BROMWICH + ENGLAND 
Established 1760 
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